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Dear reader of the Draft Internal USEPA Region 8 Working Document entitled “Summary of Asbestos Levels
in Ambient Air in Libby, Montana™ dated December 5, 2005.

The purpose of this letter is to clarify the draft status of the document entitled “Summary of Asbestos
Levels in Ambient Air in Libby, Montana (December 5, 2005),” and highlight important limitations of the
data and resultant conclusions. The reader is reminded that the document represents a draft internal
working document intended for USEPA review only and should be considered preliminary in nature. Our
goal is to perform further data collection and analysis to strengthen the report. Neither the data nor the
conclusions presented within this draft document should be considered final.

Important limitations of the draft document are summanzed below.

e Data presented in the draft document are incomplete because of lack of seasonal and geographic
representation over time, and there are an insufficient number of data points at adequate
sensitivity.

e The analysis presented in the draft document preliminarily assumnes that “non-detect” values are
equal to zero. USEPA Region 8 is currently reviewing this approach for analyzing “non-detect”
results.

e The methodology for estimating risk ranges is preliminary and should be considered draft.

e Evaluation of risk in the draft document is limited to a single pathway and does not address

cumulative exposure from multiple pathways at the Site.

The draft document highlights the need for further investigation of outdoor ambient air in Libby and its
vicinity, specifically 1) collection of additional outdoor ambient air data, 2) refinement of the methodology
for estimating risk ranges for the Libby population, and 3) consideration of cumulative exposures in

evaluating risk.

For further information please contact Jim Luey at (303) 312-6791.

Sincerely,

Bill Murray
Program Director
Program Support Group
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SUMMARY OF ASBESTOS LEVELS IN AMBIENT AIR
IN LIBBY, MONTANA

1.0 INTRODUCTION
Site Description and History

Libby, Montana, is a community located near an open-pit vermiculite mine which began
limited operation in the 1920’s and was operated on a larger scale by the W.R. Grace
Company from 1963 to 1990. Vermiculite from this mine contains varying amounts of
amphibole asbestos (referred to in this report as Libby amphibole, or LA) which, when
inhaled, may pose a threat to human health. In the past, mining, milling, processing, and
shipping of vermiculite products at the Libby mine led to the release of LA fibers into air
breathed by workers, and epidemiological studies of workers at the site indicate an
increased incidence of asbestos-related cancer and non-cancer disease (Amandus and
Wheeler 1987, Amandus et al. 1987, McDonald et al 1986a, McDonald et al. 1986b,
McDonald et al. 2002, McDonald et al. 2004).

Residents in Libby may also have been exposed to asbestos from a number of non-
occupational sources, including vermiculite used for indoor insulation in unenclosed
locations, vermiculite or other mine wastes in piles located around town, vermiculite used
as fill in yards or gardens, and soils contaminated by fallout of vermiculite and/or LA
from airborne releases from mining, processing and shipping activities. Such non-
occupational exposure pathways have also been associated with evidence of asbestos-
related disease and mortality (Peipens et al. ATSDR 2002a,b)

In 1999, the U.S. Environmental Protection Agency (USEPA) began conducting
investigations in Libby to identify the most important current sources of asbestos
exposure in and about the community, and has been undertaking a range of clean-up
activities at the site to remove these sources and reduce or eliminate exposure to materials
that contain LA. Under current site conditions, the primary sources of concem are
believed to be: a) unenclosed vermiculite in indoor spaces, 2) vermiculite and/or LA in
outdoor soils, and 3) vermiculite and/or LA in indoor dusts. The exposure pathways of
potential concern to residents include inhalation of asbestos particles in 1) ambient
outdoor air, 2) outdoor air in the immediate vicinity of activities that disturb source
matenals, and 3) indoor air in homes or business where indoor dusts have become
contaminated (USEPA 2003a).

Purposes of this Document

As noted above, one of the exposure pathways of potential concemn to residents of Libby
is inhalation of LA in ambient outdoor air. The purposes of this report are to:

1. Summarize data that have been collected on the level of LA in ambient air in
Libby.
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2. Investigate whether there are any detectable spatial or temporal trends in ambient
air levels of LA.

3. Compare the levels observed in Libby to levels observed in other locations.

4. Provide an assessment of the level of health concern to residents of Libby
associated with current levels of LA in ambient air.

2.0 SUMMARY OF AMBIENT AIR MONITORING IN LIBBY
Historic Data

Historic data on the occurrence of LA in ambient air in Libby are extremely limited.
However, it is believed that historic levels (i.e., during the time that the mine was active
and vermiculite milling, processing and transporting was occurring in and around the
community) were almost certainly much higher than under present conditions. The few
historic ambient air samples available (collected by phase contrast microscopy (PCM))
indicate that airborne fiber concentrations in the downtown area of Libby may have at
least periodically, and perhaps more consistently, exceeded the present occupational
Permissible Exposure Level (PEL) of 0.1 fiber/cc (MRI 1982, Eschenbach deposition).

Recent Data

Beginning around 2000, EPA began collecting ambient air samples at a number of
locations around the community in order to gain an initial understanding of the levels of
LA typically observed in outdoor air. Locations where samples were collected included: Vo

e Fitness Center at the City Hall Building (952 East Spruce Street)

e McGrade Elementary School (899 Farm to Market Road)

e Plummer Elementary School (247 Indian Head Road)

e Rainy Creek Road

e Lincoln County Courthouse Annex (418 Mineral Avenue)

e Lincoln County Landfill

e Station FA-1 (on the northwestern boundary of the River Runs Through It
subdivision)

e Stimson Lumber Property

In addition, samples of ambient air were collected at 27 properties in Libby where EPA-
clean-up activities were scheduled. These samples were collected before clean-up began,
and the measurements were intended to help determine if the cleanup activities caused a
measurable release to ambient air.

Figure | shows the location of all of these sampling stations, along with a brief
description of each site and a summary of the number and dates of samples collected.
For convenience, these samples are grouped according into several spatial zones, as
follows:
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e Zone 1: downtown, east of California Avenue

e Zone 2: downtown, west of California Avenue

e Zone 3: the area south of Stimson Lumber

e Zone 4: the vermiculite mine and Rainy Creek Road

e Zone 5: the screening plant and adjacent area known as the Flyway.

All samples were collected using stationary air monitors. This type of sampler draws a
known volume of air (typically 1000-4000 L) through a mixed cellulose acetate filter,
trapping asbestos particles on the filter surface. These filters were analyzed for LA
primarily by transmission electron microscopy (TEM) using either ISO 10312 or
AHERA counting rules. For the purposes of this report, results for these two counting
rules are treated as being approximately equivalent, as detailed in USEPA (2005a).

Some samples, especially those collected in the very early phases of the site
investigation, were also analyzed for asbestos by phase contrast microscopy (PCM).
However, PCM does not distinguish LA from other forms of asbestos, nor does PCM
distinguish asbestos from a variety of fibrous non-asbestos materials. In addition, TEM
operates at a much higher magnification than PCM, and so it has a greater ability to
recognize and include thin fibers. For these reasons, this report focuses only on the
results of the TEM analyses.

3.0 SAMPLE IDENTIFICATION

For the purposes of this report, an ambient air sample is defined as any stationary outdoor
air sample collected in or about the community under conditions where there were no
known nearby activities or disturbances that might cause a temporary elevation of LA
fibers in air.

Because TEM ambient air samples entered into the Libby2 database were not explicitly
identified as such, it was necessary to use a multi-step process to separate out ambient air
samples from other types of air samples that have been collected and analyzed at the site.
Table 1 provides a list and brief description of the sequence of steps that were followed to
identify the ambient air samples. Attachment 1 provides the Microsoft Access® query
used to implement these selection steps in the Libby2 database. This selection procedure
was applied to all air samples in the database that were collected from January 2000
through November 2004 (the date of the query). This date range represents the time
when EPA initiated ambient air testing in Libby to the point when the database was
queried in preparation for this report. Based on these criteria, a total of 404 ambient air
samples were identified. These samples are detailed in Attachment 2. Subsequently, a
set of 33 ambient air samples was selected for reanalysis from the original 404 TEM
ambient air samples identified. These samples were selected for reanalysis in order to
improve the sensitivity of the samples for comparison to available health-based criteria
(see Section 5.0 below for details).
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4.0 RESULTS

Figure 2 shows the measured concentration of LA 1n each of the 404 ambient air samples,
stratified by zone and by collection date. The error bars indicate the statistical (Poisson)
uncertainty around each measured value. Summary statistics for these samples are
presented in Table 2.

While the database query looked for samples from January 2000 through November
2004, all of the ambient air samples i1dentified in the Libby 2 database were collected
between January 2000 and November 2002 (as seen in Figure 2). This is because a
majority (85%) of all of the ambient air samples collected between 2000 and 2002 were
non-detects (NDs) for LA. As a result, EPA risk managers determined near the end of
2002 that continued monitoring of ambient air beyond 2002 was not needed to support
interim decision-making at the site.

As shown in Table 2, the two highest detection frequencies (17%-34%) and the two
highest mean air concentrations of LA in detects (approximately 0.004 to 0.006
s/cc)were observed in Zone 4 (Rainy Creek Road and the mine area) and in Zone 5 (the
screening plant area). In the main commercial and residential sections of Libby (Zones 1,
2 and 3), the detection frequency was lower [(12+2+2)/261 = 6%] that in Zones 4 and 5,
and the concentration of LA 1n detects in Zones }, 2 and 3 also tended to be a few-fold
lower (approximately 0.001 to 0.003 s/cc) than the mean concentration of detects in Zone
4 or 5. Within the main commercial and residential sections of Libby (Zones 1, 2, and 3),
Zone 1 exhibited a higher detection frequency (11%) compared to Zone 2 (2%) or Zone 3
(4%). Overall (all five zones combined), 60 of 404 ambient air samples (15%) were
observed to contain one or more LA structures. For these 60 detects, the average TEM
LA air concentration was 0.0044 s/cc, with a range from 0.0002 s/cc to 0.033 s/cc. For
the non-detect samples (364 out of 404), sensitivity averaged about 0.003 s/cc. The best
estimate of the average concentration' across all 404 samples is 0.00065 s/cc.

However, confidence in this estimate of the mean concentration of LA in ambient air in
Libby is limited by the high frequency of non-detects, and by the relatively high
sensitivity of most non-detect samples. To address this limitation, a sub-set of ambient
air samples was selected for re-analysis by TEM in order to improve (decrease) the
sensitivity and decrease the uncertainty in estimates of concentration, as described below.

5.0 RE-ANALYSIS OF SELECTED SAMPLES
Selection Procedure

A set of 33 ambient air samples were selected for re-analysis. These samples were
selected from the set of 404 samples described above, using a stratified random approach

' Asdiscussed in Libby Technical Memo 16 (USEPA 2005c), the best estimate of the average
concentration was calculated by assigning a value of zero to all samples in which no LA structures were
observed (“non-detects”).
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in which a number of samples were selected for each zone and each year, in order to
ensure that the samples were both spatially and temporally representative. In selecting
samples for re-analysis, greatest emphasis was placed on Zones 1, 2 and 3, since these
zones represent the main residential and commercial areas of Libby (see Figure 1). Only
one residential property is represented in the ambient air dataset within Zone 5 and no
residential properties are represented in Zone 4. Therefore, no samples were selected for
re-analysis from Zone 4 and one sample was selected from the single residential property
was selected from Zone 5. The number of samples available and the number selected
from each zone and each year are summarized below:

Zone Year 2000 Year 2001 Year 2002 Total
Total Selected Total Selected Total Selected Selected
1 33 3 30 3 45 5 11
2 30 4 33 5 37 4 13
3 27 3 10 2 16 3 8
4 119 0 0 0 0 0 0
5 3 0 0 0 21 1 1
Total 212 10 73 10 119 13 33
Target Sensitivity

The target sensitivity identified for the re-analysis of these samples was 0.0001 total
TEM LA s/cc. This target sensitivity is based on the concentration that would correspond
to a predicted lifetime excess cancer risk of about 1 person in 10,000 (1E-05) in an
individual exposed 24 hours per day for a lifetime, using the IRIS risk model for
calculation of cancer risk (USEPA 2005b). Details of the approach EPA uses to calculate
risk from LA are presented in USEPA (2003a).

Results for the Re-analysis Samples

Attachment 3 provides the detailed analytical results for the 33 ambient air samples
selected for re-analysis. The results are shown in Figure 3, stratified by zone and year.
Note that the scale in Figure 3 is 10-fold smaller than in Figure 2, so direct comparisons
should take this into account. Inspection of Figure 3 suggests there is no apparent
difference in concentration values between Zones 1, 2, or 3. Consistent with the original
analysis data in Table 2, the one value from Zone S is higher than for Zones 1-3, but it is
difficult to judge from a single re-analysis sample whether this difference is meaningful
or not.

Table 3 presents summary statistics for the original results for these 33 samples (Panel
A), along with the results following re-analysis (Panel B). As seen, the re-analysis
resulted in an average sensitivity that was about 30 times lower than the original
sensitivity (decreasing from 0.0028 s/cc to 0.000096 s/cc), and the best estimate of the
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mean’ decreased from 0.00057 to 0.00026 s/cc. The uncertainty bounds around these
means were estimated using Monte Carlo simulation, as described in Attachment 4.
Compartson of the results for the original analyses (Panel A) with the results for the re-
analysis (Panel B) reveals that the mean values for the re-analysis samples fall within the
90% confidence interval for each of the zones evaluated, alone and combined. However,
the width of the uncertainty intervals are decreased substantiaily in the re-analysis
samples compared to the original analyses.

A more detailed pair-wise comparison of the original and re-analysis results of the 33
selected samples is presented in Figure 4. The error bars in this figure represent the 90%
statistical (Poisson) confidence bounds around each measured concentration. As shown,
the primary effect of re-analysis is to substantially decrease the uncertainty bounds
around each estimate, while simultaneously improving the best estimate of the mean
ambient air concentration. Of the 26 samples that were non-detects in the onginal
analysis, nine had one or more LA structures detected in the re-analysis, with an average
concentration of 0.00037 s/cc. Of the 7 samples that were previously detects (mean =
0.0027 s/cc), all 7 remained detects in the re-analysis, with an average concentration of
0.00075 s/cc. This decrease in the average value of detects is expected, since the
sensitivity of the original analysis (about 0.003 s/cc) was higher than the actual mean
concentration (0.0003 s/cc), and the detection of even one structure in a sample will
always result in a concentration value that is higher than the mean.

6.0 TIME TRENDS

Inspection of Figure 2 and Figure 3 reveal that there is little or no apparent time trend in
ambient air samples over the period 2000-2002. However, this may be because the time
interval over which samples were collected is too narrow to detect the beneficial effects
of remedial activities in the community.

7.0 COMPARISON TO LEVELS OBSERVED ELSEWHERE

A number of reports have been published that include data on the level of asbestos in
ambient air in a variety of other locations. These data have been summarized in USEPA
(2004). Most of the data include few or no details on sampling locations and methods, or
on analytical methods and counting rules. It is suspected that most of the data are for
chrysotile rather than amphibole, but this is not certain. Nevertheless, it is of interest to
compare the concentration values of LA observed in Libby to the data reported in the
literature. This is shown in Figure 5. In this figure, each data point represents a reported
ambient air level derived from the literature, and the horizontal bar represents the mean
concentration of LA in ambient air in Libby (0.00026 s/cc). As seen, the average
concentration of LA in ambient air in Libby overlaps the range of asbestos values
reported in outside air at other locations, suggesting that asbestos levels in ambient air in
Libby are similar to those observed at other locations.

2 As discussed in Libby Technical Memo 16 (USEPA 2005c), the best estimate of the mean concentration
was calculated by assigning a value of zero to all samples in which no LA structures were observed (“non-
detects™).
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8.0 RISK CHARACTERIZATION

As discussed in USEPA (2003a), there are at present two alternative methods for
estimating health risks to people who are exposed to asbestos in air. The first is the
method described in USEPA (1986), and the second method is detailed in USEPA
(2003b). USEPA (1986) evaluates risks from asbestos based on measured levels of PCM
fibers in air, which treats amphibole and chrysotile fibers as being equally toxic. In
contrast, USEPA (2003b) evaluates the risks from amphiboles and chrysotile separately,
and assigns the greatest potency to fibers that are long (> 10 um) and thin (< 0.4 um).
For convenience, these are referred to as protocol structures (PS). In both methods, the
level of risk depends on the concentration of asbestos in air, the duration of exposure, and
the age when exposure occurs. The details of how the risk computations are performed
are presented in Appendix E of USEPA (2003b).

In both risk models, the concentration of asbestos must be expressed in terms of the type
of particles evaluated by the model (PCME structures for USEPA 1986, protocol
structures for USEPA 2003b). As discussed in USEPA (2003a), at this site the
concentrations of PCME structures and protocol structures are estimated by multiplying
the total LA concentration by a constant (referred to as the “risk fraction™), which is the
fraction of all LA particles that meet the counting rules for each risk model. Based on the
most recent download of the LA particle size data from the Libby database (performed On
9/12/2005), the risk fractions are 0.46 for PCME structures and 0.055 for protocol
structures. Based on this, the average concentrations of PCME and protocol structures in
ambient air are estimated as follows:

PCME: 0.00026 total LA s/cc * 0.46 = 0.00012 PCME s/cc
Protocol structures:  0.00026 total LA s/cc * 0.055 =0.0000014 PS/cc

Based on these concentrations, the risks for a range of alternative exposures were
evaluated. Risks from 9 years of exposure were evaluated because 9 years is the
exposure duration used as a default value for assessing risks to residents with central
tendency exposure (CTE). Risks from 30 years of exposure were evaluated because 30
years is the exposure duration used as a default for a resident with reasonable maximum
exposure (RME). Risk from lifetime exposure was included to define the maximum risk
that could occur. Results are shown below:

Estimated Risk of Cancer from Exposure to LA in Ambient Air

Exposure Age at Risk Method
Duration Exposure USEPA 1986 USEPA 2003
(yrs) Best Est. 90% Cl Best Est. 90% CI1
9 years 0-9 1.0E-05 8.6E-06 - 1.2E-05 3.2E-05 2.7E-05 - 3.9E-05
(CTE) 21-30 4.6E-06 3.9E-06 - 5.5E-06 1.2E-05 1.0E-05 - 1.4E-05
51-60 1.4E-06 1.2E-06 - 1.7E-06 1.5E-06 1.2E-06 - 1.7E-06
30 years 0-30 2.4E-05 2.0E-05 - 2.8E-05 7.1E-05 6.0E-05 - 8.5E-05
(RME) 21-50 1.0E-05 8.7E-06 - 1.2E-05 2.3E-05 1.9E-05 - 2.7E-05
Lifetime | Birth-Death 3.2E-05 2.7E-05 - 3.8E-05 8.5E-05 7.2E-05 - 1.0E-04
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[NOTE TO EPA REVIEWERS...these risk estimates are tentative, and may change
subject to review comments on the mortality and smoking data used to calculate asbestos
risks]

As seen, risks to an RME resident (30 years of exposure, beginning at age zero) are about
2.4E-05 based on the USEPA (1986) risk model, and are about 7.1E-05 based on the
USEPA (2003) risk model. Lifetime risks are slightly higher (3.2E-05 to 8.5E-05).

9.0 CONCLUSIONS

These results indicate that LA occurs in ambient air in Libby. The sources of these fibers
are not known with certainty, but it seems likely that wind-borne transport of particles
that are present in soils and dusts around the community is one important component.
Concentration levels do not appear to be substantially different at different locations
within the main residential-commercial section of Libby (Zones 1-3), but may be
somewhat higher closer to the mine (Zones 4 and 5). The levels of LA found in ambient
air around Libby are similar to levels of asbestos (unclear mineral types) that have been
observed in outdoor air in other locations. Current data are too limited to determine if
any time trend towards reduced levels in ambient air is occurring as a result of on-going
EPA cleanup activities, but collection of additional current and future ambient air data
will help answer this question.

If an individual were exposed to the observed concentrations of LA in ambient air for a
lifetime, excess cancer nisks based on both risk models (USEPA 1986 and USEPA 2003)
would fall within the range that EPA usually considers acceptable (less than 1E-04).
However, it should be remembered that people may be exposed to LA by other pathways
in addition to ambient air, so cumulative risks will be higher than for ambient air alone.
These risk estimates may be revisited and appropniately revised as new data or risk
models, including models for non-cancer risks, become available.
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TABLE 1

PROCEDURE FOR IDENTIFYING AMBIENT AIR SAMPLES

Number of Analyses
Step |Description Justification
Start | Excluded | Remaining
Select all air samples in Libby database meeting the query -
0 restrictions specified in Attachment 1. This query was Starting data set. 11,194 - -
performed on 1/11/05. .
1 Exclude results for samples that were damaged, overloaded, or No data associated with these records. 11,194 51 11.143
not analyzed
2 Exclude results for samples identified as "blank” in Sample Only field samples are used in report; field blanks will be addressed 11143 5 11.138
Group in a separate quality assurance report. * *
. . . Samples are not representative of background conditions; "clean
3 Exclude samples designated as "clean room™ in Sample Group room® is used during cleanup activities, 11,138 21 11,117
. “ . Do not fit outdoor criteria; "auto” indicates samples were collected
4 Exclude samples designated as "auto” in Sample Group inside vehicles. 11,117 14 11,103
. . W Samples are not representative of pre-cleanup (background)
I{ R " . |
5 Exclude samples designated as "clearance” in Sample Group conditions; clearance samples are associated with cleanup aclivities. 11,103 54 11,049
. " . Samples not representative of background conditions; negative air
6 Exclude samples designaled as "NAFU" in Sample Group filtration unit (NAFU) monitored during cleanup activities. 11,049 19 10.853
. . . Samples not representative of pre-cleanup (background) air
7 Exclude samples designated as “clear” in PrePostClear conditions; clearance samples are associated with cleanup activities. 10,853 125 10,728
j . . Samples not representative of pre-cleanup (background) air
8 Exclude samples designated as "post” in PrePostClear conditions; posi-cleanup samples, 10,728 46 10,682
. . . . . .. _|Samples not representative of background air conditions; NAFU in
9 Exclude samples designated as "NAFU" in Location Description use during cleanup activities. 10,682 566 10,116
Exclude samples designated as 'make-up" (also ‘make up", Samples not representative of background conditions; make-up air
10 "makeup”, "makup”, “flake up®, "negative”, and “exhaust”} in . ’ ACKg . 10,116 125 9,991
N N unit (a.k.a. NAFU) monitored during cleanup activities.
Location Description
1 Exclude sam:jles d‘;s;g’r:zled as n‘:alc ': b‘;?::gkoes:::;:‘m to Samples not representative of background conditions; vac truck in 9.991 5 9.986
::::nove Fecords re vacuum truck, ex ' operation during cleanup activities. ' ’
Exclude samples designated as “load out” (also "load-out”, . T
. . .- - 3 Samples not representative of background conditions; load out areas
12 "wasu.am_n , "waste out”, "bagout”, "bag out”) in Location putin use during cleanup activities. 9,986 26 9,960
Description
13 Exclude samples designated as “exposure monitoring” in Samples not representative of background conditions; exposure 9.960 1 9.959
Sample Group monitoring samples collected during cleanup activities. ! ‘
Exclude samples designated as "clean room"” (also Samples are not representative of background conditions; “clean
14 . . . - s . L 9,959 77 9,882
cleanroom”} in Location Description room" is used during cleanup activities.
R . - Samples not representative of background conditions; decon trailer
15 Exclude samples designated as "decon” in Sample Group in aperation during cleanup acivities. 9,882 76 9,806
Exclude samples designated as "decon” in Location Samples not representative of background conditions; decon trailer
16 L X . ! o 9,806 44 9,762
Description in operation during cleanup activities.
Exclude samples designated as "containment” in Location Samples not representative of background conditions; containment
17 L ) N L 9,762 9 9,753
Description monitored during cleanup activities.
Since PCM does not discriminate between asbestos and non-
18  |Exclude samples anatyzed by PCM only bestos fibers, only samples analyzed by TEM retained, 9,753 3,015 6,738
19 Exctude samples designated as "BNSF Libby Railyard” in Samples collected during asbestos abatement; activities not 6.738 183 6.555
Property Group representative of background conditions . !
Exclude samples designated as "Screening Plant™ (and all "Pre” - .
o N N g re” samples indicate background samples; all other samples
varations of this address) in Property Group. Note: “Pre . . ) \
) collected during pefi hen clean b
20 samples, and FA-1 samples collected when screening plant not N g p .Ods W up aclivies being conducted at 6,555 1,450 5,105
in operation (from Jan 2002 through May 2002) were the adjacent screening plant area, which are not representative of
f O}.’ anuary ug Y we background conditions.
relained :
For properties with "Pre” samples designated: Exclude all non- |"Pre” samples indicate background samples; all other samples
21 "Pre” samples and samples collected subsequent to the “Pre” |collected during cleanup activities, which are not representative of 5,105 435 4,670
jsample background conditions
For p:l;:enf:‘e:sewnhou( :::ee :?::f;ifi:’g:a;:dnf:::;eo:. Log notes were reviewed to determine ithiwhen background samples
22 zz:;‘:og otes "N’ ":""e’,“:elef e ol rocors ’o’g oanups that were collected. Background samples were not required to be 4570 | 401 659
) i | terior cl inni A
occumed after December 2002, collected on exterior cleanups beginning January 2003.
22a For properties without "Pre” samples designated: Exclude Could not locate field log notes for 3 samples at 2 locations, samples 659 3
samples that were not verifiable as being background were excluded.
Exclude samples collected from indoor-only cleanup properties
23 where outdoor air was monitored during interior cleanup - Samples collected during cleanup activities not representative of 656 200
property list taken from the WE 1/22/05 cleanup list maintained |background conditions.
by N. Parker (COM)

Table 1_Selection Process v2.xis, Table 1
12/5/2005




TABLE 2
SUMMARY STATISTICS FOR 404 AMBIENT AIR SAMPLES FROM LIBBY, MT

Detects Only Non-Detects Only All Samples
Zone S:;::;les D—I:;ths I-‘Drz;euct:jz; Air Concentration (s/cc) Analysis Sensitivity (cc)" Col\:::?trAatiiron 90% Pois;ict):n(liac:nﬁdencc
Mean Range (Min-Max) Mean Range (Min-Max) (s/cc)
1 108 12 11% 1.3E-03 2.0E-:04 - 4.6E-05 3.5E-03 l.9E:-O4 - 43E-02 1.5E-04 49E-05 - 1.8E-04
2 100 2 2% 34E-03 | 3.4E-03 - 3.4E-03 3.0E-03 1.9E-04 - 7.1E-03 6.8E-05 2.3E-05 - 6.4E-05
3 53 2 4% 9.5E-04 | 2.2E-04 - 1.7E-03 3.0E-03 | 2.0E-04 - 1.4E-02 3.6E-05 0.0E+00 - 2.SE-05
4 119 40 34% 5.6E-03 | 3.2E-04 - 3.3E-02 1.3E-03 | 2.1E-04 - 3.7E-03 1.9E-03 1.7E-03 - 2.1E-03
5 24 4 17% 4.0E-03 | 1.4E-03 - 8.6E-03 23E-03 | 2.9E-04 - 4.6E-03 6.7E-04 5.7E-05 - 7.1E-04
ALL 404 60 15% 44E-03 | 2.0E-04 - 3.3E-02 2.7E-03 1.9E-04 - 4.3E-02 6.5E-04 5.5E-04 - 6.8E-04

( 'e2&3_Summ Stats v2.xls f“\j




TABLE 3
SUMMARY STATISTICS FOR 33 AMBIENT AIR SAMPLES SELECTED FOR RE-ANALYSIS

PANEL A: INITIAL RESULTS

Detects Only Non-Detects Only All Samples
Zone S:;::tpalles Dz(t)::lts llf)r:;e::nocr; Air Concentration (s/cc) Analysis Sensitivity (cc)'l Col\::::tr/:tiiron 90% Pois;:::rfac;nﬁdence
Mean Range (Min-Max) Mean Range (Min-Max) (sfce)
1 11 4 36% 1.3E-03 | 7.8E-04 - 2,7E-03 2.3E-03 | 1.9E-04 - 4.7E-03 4,7E-04 1.5E-04 - 8.5E-04
2 13 1 8% 3.4E-03 | 3.4E-03 - 3.4E-03 2.8E-03 1.9E-04 - 4.6E-03 2.6E-04 6.5E-05 - 4.5E-04
5 8 1 13% 1.7E-03 | 1.7E-03 - |.7E-03 3.3E-03 | 8.7E-04 - 4.8E-03 2.1E-04 0.0E+00 - 5.2E-04
4 0 -- - - - -- - - -
5 ] 1 100% 8.6E-03 | B8.6E-03 - 8.6E-03 -- -- 8.6E-03 0.0E+00 - 2.2E-02
ALL 33 7 21% 2.7E-03 | 7.8E-04 - 8.6E-03 2.8E-03 1.9E-04 - 4.8E-03 5.7E-04 "2.6E-04 - 9.4E-04
PANEL B: RE-ANALYSIS RESULTS
Detects Only Non-Detects Only All Samples
rove | hml | Yo} Do | onnvnion 6| a7 | o 04 PoisonCottne
Mean Range (Min-Max) Mean Range (Min-Max) (s/cc)
] 11 6 55% 4.4E-04 9.9E:05 - 1.1E-03 9.0E-05 6.9‘E-05 - 1.0E-04 2.4E-04 1.7E-04 - 3.2E-04
2 13 6 46% 2.9E-04 | 6.5E-05 - 9.3E-04 9.8E-05 | 9.5E-05 - 1.0E-04 1.4E-04 8.7E-05 - 1.9E-04
3 8 3 38% 5.9E-04 | 9.6E-05 - 9.6E-04 9.8E-05 | 9.4E-05 - 1.0E-04 2.2E-04 1.3E-04 - 3.1E-04
4 0 - -- - - - -- - -
5 | 1 100% 2.4E-03 | 2.4E-03 - 2.4E-03 - -- 2.4E-03 1.6E-03 - 3.2E-03
ALL 33 16 48% 5.4E-04 | 6.5E-05 - 2.4E-03 9.6E-05 | 6.9E-05 - 1.0E-04 2.6E-04 2.2E-04 - 3.1E-04

Table 2&3_Summ Stats v2.xls
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Figure 1
Ambient Air
Sampling Locations Stratified by Zone

See Map Legend (attached as page 2) for
description of the unique locations IDs.

NOT TO SCALE




MAP LEGEND

Map Legend.xls

Map Number of Samples
Zone Identifier |Location Description 2000 2001 2002
1 1 1417 Louisiana Ave 4
2 418 Mineral Ave - County Annex Building 30 15
3 510 W. 1st St 8
4 605 Utah Ave 4
5 875 Highway 2 S - Stimson Lumber 10
6 952 E. Spruce St - Fitness Center 27
7 Champion Haul Rd 4
8 MiltWork West 6
2 9 101 Ski Rd - Libby Middle School 12
10 110 Montgomery Dr 1
1 123 Hamann Ave 4
12 150 Education Way - Libby High School 12
13 154 Ski Rd 4
14 156 S. Central Rd 4
15 2113 Highway 2 W 4
16 247 Indian Head Rd - Plummer Elementary School 27 4 4
17 2608 W. 2nd St Ext 4
18 319 Norman Ave 4
19 500 Jay Effar Rd 4
20 Armory 1
21 Export Plant 3
22 Lincoln County Landfill 4 4
3 23 34 Bowker St #13 4
24 3496 Highway 2 S ]
25 3504 Highway 2 S 8
26 781 Terrace View Rd 4
27 819 Cabinet Heights Rd 4
28 899 Farm to Market Rd - McGrade Elementary 16
29 Jemry Dean Park, McGrade School "
4 30 Mine ) 96
31 Rainy Creek Rd 23
5 32 4241 Highway 37 N 4
33 KDC Flyway 5
34 Rainy Creek Bank 6
35 Screening Plant & Flyway 3 6
Total: 212 73 119




FIGURE 2
CONCENTRATION OF LA IN 404 AMBIENT AIR SAMPLES FROM LIBBY

INITIAL ANALYSES
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FIGURE 3
CONCENTRATION OF LA IN 33 AMBIENT AIR SAMPLES FROM LIBBY
RE-ANALYSIS AT IMPROVED SENSITIVITY
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FIGURE 4. COMPARISON OF INTIAL AND RE-ANALYSIS RESULTS
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FIGURE 5. COMPARISON OF ASBESTOS LEVELS IN AMBIENT AIR IN LIBBY

TO OUTDOOR AIR FROM OTHER LOCATIONS
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Data Source: USEPA 2004

(a) PCM = structures counted by phasc constrast microscopy (length > 5 um, width > 0.25 um, AR >=3:1)

PCME = structures counted by TEM that have dimensions that meet the PCM rules above

(b) TEM > S um = all structures counted by TEM with length > 5 um
(c) TEM = all structures countcd by TEM (dctails on counting rules not reported)
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ATTACHMENT 1
MICROSOFT ACCESS QUERY FOR IDENTIFYING AMBIENT AIR SAMPLES

INITIAL QUERY '
The Libby 2 Database was intially queried by Violpe on January 11, 2005.

Basic SQL Query Restrictions:
Media = Air
Matrix = Outdoor
Personal/Stationary = Stationary
Sample QC Type = Field Sample (FS)
Sample Date = 1/1/2000 through 11/30/2004

SQL Code:
WHERE (((dbo_tbiSample.SamplePersonalStationary)="Stationary") AND
((dbo_refSampleMedia.SampleMediaDesc)="air") AND
((dbo_refSampleMatrix. SampleMatrixDesc)="outdoor"} AND
{(dbo_refSampleQCType.SampleQCTypeAbbr)="FS") AND ((dbo_tbiSample.SampleDateBegin)
Between #1/1/2000# And #11/30/2004#));

SQL Query Results:
A total of 10,052 unique samples were identified (encompassing 4,190 PCM analyses, 4,115
AHERA analyses, and 3,383 ISO analyses in the Libby 2 Database as of January 11, 2005).

ADDITIONAL RESTRICTIONS

A series of 23 steps were used to restrict the initial query results from 10,052 samples to the subset of
404 ambient air samples utilized in the 2005 report. These steps were applied by CDM in consultation
with EPA (January 18-26, 2005).

*See Table 1 for Step Details.

Step Results:
A total of 404 unique samples were identified (encompassing 105 AHERA analyses and 351 ISO

analyses in the Libby 2 Database as of January 11, 2005).

FINAL QUERIES
Because the Libby 2 Database is updated continually, analytical results for the 404 ambient air
samples may have been added or madified since the query performed by Volpe on January 11,
2008. In order to capture the most recent analytical results-for the 404 unique ambient air samples,
TEM results for these samples were downloaded from the Libby 2 Database by SRC on September
19, 2005 into a Microsoft Access database.

Access Query Results:
For these 404 samples, a total of 146 AHERA analyses and 384 ISO analyses were available (as of
September 19, 2005, inciuding Lab QC analyses).

Attach1_Query Details xls, Attachment 1
12/5/2005



ATTACHMENT 2, DETAILED TEM RESULTS FOR AMBIENT AIR SAMPLES FROM LIBBY, MT

TOGATION & SAMPLE INFORMATION ANALYSIS INFORMATION TEM RESULTS POOLED TEM RESULTS
Sulectod b sumpte [Anstysis|  Anatyais | amatysic | Prap | coe joosinf €fa | & |voume| wia | AV | cone | sempoimmonc au Jrowna Tt [ Telal JPocked TEM| W PelsuonCl
Zone Aaeens Locitien Dtctipbion Rrtesiynt 000Xt | o ute u')" Mthod Dt | Motnod | Counted | ") | e’y | Factor | W | Strus s"('::’),‘,’"’ ey Cone tefec) Strue M) s-:‘-‘u)l_wly Nl'l‘i:;“ s “f":‘)‘u o
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7 [Een Plem Lerow Yad FELD ) 1201308 | 4872000 | 7759 | TEMHSO10312 1| oa 0 0060 - BOE04| 0O 456403 | 22600 | O0OE00 | O.0E-00 - 6.66-04
1760 | TEMS010312 [ RO 0 0.0E-00 - 27E-03
+ [Rany Cisek Ra Fowy 37, Roadiids 101310 | 4872000 | 7761 | TEMISO10312 R 1 22605 - 20E0) 1 JAE-03 | 326404 | 2604 | 1.6EQ5 - 15EQ
1762 | TEMISO10312 [ S 0 0.0600 - 3.6E-03
[ [Rosd, Lowws Wens Rod 101048 | 6720000 | 7841 | TENRSOI012 [ YY) 3 T 55E02 | VSE03 | VSEQ) | 7SELS - 69EDS
« e [Dan 101450 | 2272000 | 7842 | TEMHS010312 1| as [ 00E+00 - 43603 | 0 596402 | .4E-0) | 00E+00 | 0.0£+00 - 4360
4 [uime Tangs Pa 101451 | 672272000 | 7843 | TEMISO 10312 1| 5% [] 0.0E<00 - 7.1EQ3| 0 426402 | 2460 | O0OE+00 | O.0E+00 - 7.1E03
« June Property. Mene Top 101452 | 5222000 | 7844_| TEMISOI10312 [ 0 D.0E~00 - 45E03 | 0 SAEX2 | 16E-0) | 0OE<00 | O.0E+00 - 4903
« [y Road Rany Craak Re 101453 | 62272000 | 1845 _| TEMISO 10312 1| 319 [ 0.06+00 - S0E03 | 0 BOE+02 | 17603 | 00E<00 | 0.0E+00 - 5.0E-0)
1 [udwork wan [Propasty. MONork Weu 101454 | 52272000 | 7848 | TEMHSO10312 1 2604 0 Q.0E+00 - 6.9E-03 [] 4.36+02 | 23603 | 00E-00 | 0.0E+00 - 69603
2 247 Indzan Hawd R - Plymmer Elementary Scheel Property. Pummer Schec 101455 | 52272000 § 7847 ] TEMHS010312 1 4118 0 0.0E+)0 - 4.46-03 0 6.8E+02 | 1.5E-03 0.0E+Q0 | 0.0E+00 - 4.4E-0)
| [152E Sorwee &1 Propenty. Coy HatFeness Comtas 101456 | 3222000 | 7048 | TEMISO10I12| 6217000 | ot 0 Joo0s4] 5 | 1 | «7e [ 00500 - 49600 | 0 | 69E+02 | 1.4E03 | OOE+00 | 0.0E+00 - 4.0
3 [499 Farm 1o Marke Rd - McGrade Elemantery School MeGrade schood 4 101457 | 82272000 | 7845 | YEMMSO10312] 672172000 diect 10 0.0064 | 385 1 4104 [ 0.0E+00 - 4.4E-03 0 5.8E-02 | 1.5603 00E-00 | 0.0E+00 - 4.4E-0)
4 June Dam 101458 | 52072000 | 7650 | TEM4SO10312{ 672172000 { drect 10| 0.006¢ ] 38 1 4232 ) 0.0E«00 - 4.3E-03 [] 7.06402 | 14603 | 0.0E+00 | 0.06-00 - 4303
4 June Tedngs Pde. Bonom of Tacngs pde 101459 | 57372000 | 7851 | TEMASO10312 | 67212000 | drect 10| 0.006¢ | 28 | 3288 0 0.0E+00 - 55E-03 0 556402 | 1.8603 | 0.0E/00 [ 0.0E+00 - §56-03
T Jume [Prepsrny Moo moiscyce bon 101660 | §232000 | 7852 | TEMHSOKGA12| 67212000 | dract 0 | 0.0064 | 38 V| 4368 0 0.06%00 - 41EQ3| 0 73E+02 | 14EQ) | OOE+00 | O.0E-00 - ¢.1E0)
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ATTACHMENT 2, DETAILED TEM RESULTS FOR AMBIENT AIR SAMPLES FROM LIBBY, MT

LOCATION & SAMPLE INFORMATION ANALYSIS INFORMATION TEM RESULTS POOLED TEM RESULTS
i Sulected v sumgie [Avatysis]  Amatys | e | erep | cos |00sue| €Fa [ £ [votmel wia [ A | i cone | 90% Potmion it ae frowgnia] [ TOW | Telst PecledTEM | 0% PolssenCh
Zons Addraus Location Dusciption R“‘:,M" index 1D ;‘a‘l’; (] M-l.:od Dl:’h Mothod | Counted | {mm") | gmen)) | Factar{ (U Sbue s”(‘::;_‘.’” {slec) Conc (slec) Strue Eﬁ?:"‘:’ s"('::,\.my A: :‘:;w Posied “'5:)“ Cone
1 J3S2E Sprvca 8 Property, Ciy Hell 101461 | 57232000 | 7853 | TEMHSO10312 | 6/21/2000 drect 10 00064 | 8% 1 4332 [ 1.4E03 | 0.0E+00 { 0.0E+00 - 42E-03 0 126402 1.4E-03 00E+00 | 00E~00 - 4.26-03
3 [199 Farm 1o Markst Rd - McGrade Elemantary [Praperty. McGrade school JERRY DEAN PARK 101462 | 572372000 | 7854 | YEMHSO10312 | 672172000 dracl 10 0.0064 | 385 1 4140 [] 1.5£03 0.0E+00 | 00E-00 - 4 4E-03 0 6.9€ +02 1.5€-03 Q0E+00 | 0.0E+00 - 4.4E0)
4 e [Reed_ Rainy Croek R Lowes Gale 101464 | V232000 | 7856 | TEMHSO10312 | 672172000 dreci 10 0.0064 | 385 1 4103 1 15603 15603 | 75E-05 - 7.0E-03 1 6.85+02 | 1.5E-0) 1.5E03 7.5€-05 - 70603
4 june Road, Upper Raisry Cresk R by gate 101465 | 57232000 § 7857 | TEMHSO10312 ] 672172000 dract 10 0.0054 | 325 1 4267 2 1.4E03 28603 | SOEDA - 8.9E-03 2 7.1E+02 1.4E-0) 28E-03 5.0E-04 - 8.9E-03
4 |Mina Progarty, Top al moustam 101456 | 5212000 | 7858 | TEMHSO10312 | 672172000 drecl 10 0.0064 { 335 1 4255 0 1.4E03 | 0.06+00 | 0.0E+00 - 4.2E-03 0 7AE+02 1.4E-0) 0.0E00 0.0€+00 - 4.2803
2 J247 Indien Haad Ry - Puenas Elameniary Schoel [Prepacty. Plusenar Schoel 101458 | 572372000 | 7859 | TEMMSOWIM2 | &R0 dract 10 00064 | 05 1 4132 ] 14603 | 00E~00 | 0.0E+Q0 - 4.2603 0 1.2602 1.4EQ) 0.06«00 O.0E+00 - 42E-03
4 M jOen 101471 | 5242000 | 7862 | TEMISO10312{ 62172000 dwacl 10 0.0084 | 185 1 1620 9 3703 | 0.0E+00 | 0.0E+00 - 1.1E-02 0 2.7E2 37603 0.0€ +00 0.0E+00 - 1.1E-02
4 |Nes {Tadngs Pde 101472 | 52472000 | 7863 | TEMHSO10312 | 67212000 direc 10 0.0064 | 185 1 Q24 Q 1.4E-03 | 0.06+00 | 0.0E+00 . 42601 0 7.2£402 1.4E03 00E-0 0.0E+00 - 42603
4 Das JAosd Lews Crusi Re 101473 | S242000 | 7884 | TEMHSO10012 | 672122000 direct 10 0.0064 | 385 \ 4612 1 1.3E03 13603 | §7€05 - 62603 1 7 TE+0? 1.3603 1.3E-03 8.7E-05 - 6.2603
1 {352 E. Sprxe S1 Praperty. Cay Half anais 101474 § 5242000 | 7865 | TEMHSO10312| 67212000 direc! 10 0.0064 | 385 1 4565 [ 13603 | 00E~00 | 0.0E-00 - 3.9E-03 0 7.6E+02 13603 0.0E+00 | 00E«00 - J.9E-03
3 JJenry Dean Park, McGrage Schoat [Prosenty McGradedl Fary Peal Pal 101478 | 52012000 | 7056 | TEMHSO10312 | 67212000 drecl 10 0.0064 | 185 1 4740 Q 13N 0.0£+00 | 00E-00 - 3 8E-0I 0 7.9€+02 1.3E-03 0.0E+00 | 0.0E+00 - 38EDI
4 [une (Gete 2ng Lows st Gale 101481 | 6242000 § 7871 | TEMHS010392 | 672172000 dasct 10 0.0084 § 385 1 3120 3 1.36-03 15E-02 | 7.7€0) . 28E0? 8 5.2E+02 1.9€-03 1.5€-02 7.7E-0) - 28E-02
L) [Gate Uppar gais 101482 | 572472000 | 7872 | TEM4SO10312] 62272000 drect 10 00064 | 385 1 2497 0 24ED0) 0.0E+00 | 00E+00 - 7.2E0) 0 426402 | 24803 0.0 «00 0.0E+00 - 7.2603
4 fuwa [Propmrty Top of mousten 101483 | 5242000 § 7873 | TEMHSO10312 ) 67222000 drecl 10 00064 | 185 1 il k] 14E0) 40E03 | 1.IEDY - VOED2 3 T.4E+2 1 4E03 4.1E03 11603 - 1.06402
1 [MdWOrs Weut [Frlg Mllers Weut Freld 01484 | 5742000 § 7874 ] TEMHSOM0312| 82212000 drect 10 0.0064 | 385 1 4680 O 13ELY | 0OE«00 | 0.0E-00 - 30ED) a 7.8E+02 1.JE-03 0.0E+00 0.0E+00 - J9E-03
2 |47 Indean Head Rd - Phummes Elamentary School [Property, Pammer Schodl 101485 | 5242000 | 7675 | TEMISC10312 | 6222000 drect 10 00064 | 385 1 4532 0 13£03 | 0.0E+00 | 0.0E-00 - 39E-03 Q 7.7E402 1.3E-03 0.0£ «00 0.0E+00 - 3.9E03
3 [699 Farm o Markat Ra - icGrade Emantary Propeny. iicGrads schoot 101541 | 6202000 | 7886 | TEMASO10312] 71172000 | dreci 10 | 00064 | 385 1 5280 o 11E03 | 00E«00 | 0.0E-00 - 3.4E03 0 88E+02 | 11E03 | 006400 | 0.0E<00 - 3.4€-03
t |552 € Soruce $i- Fanass Conter Progerty, Fana1s Conit 101542 | 6202000 { 7837 | TEMHSO10312 | 711772000 dracl 10 00064 | 385 1 5220 [] 12603 ] 0.06-00 | 0.0E-00 - ISE-0Y ] 8 7E+02 1.2€03 0 0E+00 00E-00 - 15603
2 |247 intan Head Ry . Plusener Esementary School [Property Phawner School 101543 | 672072000 | 7888 | TEMHSO10312 | 7/17/2000 drecl 10 0.0064 | 85 1 5106 0 1260 | 00E<00 | 0.0E-00 - I5E-0) 0 8.5€+02 1.26-03 0.0 00 0.0E~00 . 3503
1 Mo Wast [Property. W4 101544 | 672072000 | 7888 | TEMISO10312{ M1772000 drect 10 00064 | 385 1 5880 0 106-0) | 00E-00 { 00E+00 - 3 IE-0) 0 9.8E «02 1.06-03 0.0E+00 | 0.0E+00 - 3.1E0
4 {Nne Gate. Uppar gais 101545 § 6/20/2000 | 7880 | TEMISON0312 | 7117000 drect 10 00064 | 185 L) 300 0 12603 | 00E«00 | 0.0E-00 - 3.7E-0) 0 8.1E+02 1.26-03 0.0€ «00 0.06+00 - ).7E-0
4 [Mne [Progarty. Wine Top 101546 | 6202000 | 7891 | TEMHSO10312 | 711772000 dreci 10 00064 | 385 3 4910 0 1.2603 | 0.0E+00 | 0.0E-00 - 37E03 ] 0.26+02 12603 0.0E «00 0.0E+00 - J7E-Q
4 [une Dam 101547 | 6202000 [ 7892 { TEMHSO10312| 7/1772000 drect 10 00064 | 385 1 5090 [ 1.2603 0.06+00 | 0.0E«00 - 3.SE-03 0 8.5€+02 1.2€-03 0.0E+00 0.0E+00 - 1.5€-03
4 [ume Toding Pie 101548 | 6202000 | 7893 | TEMHSO10342 | 7/1772000 direct 10 0.0064 | 385 1 L] 0 128401 | 0.0E+00 | 0.0E+00 - I7E-03 Q 8.0E+02 1.2603 0.0E«00 | 0.0E+00 - 3.7€-03
4 |uea Gate Lower gaie 101549 | 67202000 | 7894 ] TEMNSO10312{ 7/1772000 dwect 10 0.0064 | 38% 1 2675 0 2.2E03 | 0.06+00 | 0.0E«00 - 6.7E-03 0 446402 | 2.2E03 0.06-00 | 0.0E+00 - 8.7E-03
4 fume Road. Beticam Wins Road 101550 | 6202000 | 7895 ] TEMASOI0312 | Th77R2000 drect 10 0.0064 | 185 1 4340 0 1.2603 | 0.0E-00 | 0.0E+00 - 3.6E-0) 0 8.26+02 1.2€03 0.0E+00 0.06+00 - I 6E-03
3 1439 Farm o Market R4 - McGrads Elamentary [Propecty. bictirade school 1-01551 | 2172000 | 7896 | TEM4S010312 | 7/47/2000 drect 10 0.0064 | 3185 1 5380 Q LIEDI | 00E-00 | 0.0E«00 - JIE0) 0 8.9E+02 1.1E-0) 0.0E+00 0.0E+00 - 3.3E03
2 [247 induun Head RY - Prumenas Elmantary Schoel Property, Phammer Schadl 101552 | 6212000 | 7897 | TEM4SO0312] 711772000 | dwvect 10 | 00064 [ 385 1 4440 [ 14E03 | 0.06+00 | 0.0E+00 - 4 1E03 [ 7.46+02 { 3403 | 00E-00 | 0.0E+00 - 41603
1 |95 € Soruce St Filnasy Canter Progarty, Fiaass Certar 101553 | 6/2172000 | 7838 | TEMJSO10312% 7/1772000 drect 10 0.0064 | 1S 1 4613 [ 13603 { 0.0E«00 | 0.0E+00 - J.9E-03 0 7.7E+02 1.3£03 0.0E «00 0.0E+00 - 3.96-0)
1 |NdVork Weat Proparty, Ml 101554 | 62172000 | 7859 | TEM4S0103t2 | 771772000 direct 10 0.0064 | 335 1 4960 0 1.26-03 | 0.0E~Q0 | 0.0E-00 - J.6E-03 0 8.2E02 1.26-03 0.0E+00 0.06+00 - J.6E-03
4 (N [Read, Raswy Craak Rd Boom 101558 | 62172000 | 7900 | TEMMSO10312 | 7/1772000 drect 10 0.0064 | 385 1 49560 1 1.2E03 1.26-03 § 62605 . 5.8E-0) 1 8.26+02 | 1.2E03 1.2E03 8.2605 - S.8E03
4 [N Gate. Lower pata 101556 | 67212000 | 7901 | TEMHSO10312{ 2/18/2000 dreci 10 0.0064 [ 385 1 4910 2 1.2E-0] 25603 | 4.4E04 - 1703 2 8.26+402 | 1.26-0 25603 44E04 - 1TEQ)
4 [Nne Tabngs Ple 101557 | 62172000 § 7902 | TEMASO10312] /1872000 dract 10 0.0064 | 185 1 4500 0 1.2603 | 0.06+00 | 0.06+00 . J.TEQY 0 8.1E«02 1.2€-03 0.0€ 00 0.0E+00 . 3.7E-03
¢ |nna [Dam 101558 | 672172000 | 7903 | TEMHSO10312 ] 71182000 drecl 10 0.0064 | 185 1 4880 0 12603 | 0.0E+00 | 0.0E-00 . 3.7E-0) 0 3.1E+02 1.26-03 0.0E+00 0.0E+00 - 1TEDI
4 e Gase. Uppar gola 101559 § 62172000 | 7904 | TEMISO10312| 771872000 drecd 10 0.0064 | 385 1 5346 2 1.1E03 2.3E03 | 40EQ4 - 7.1E-0) 2 8.9E+02 1.1€03 2IEQ 4.0E04 - 7.1E03
@ Jure Property. tane Tep 101560 [ 672172000 | 7905 { TEM4S010312] 71182000 | ciract 10 [ ooosa] 385 | 4850 [ 12603 1 5.0603 [ 17603 - 11602 4 8.0E+02 | 12803 { S.0E03 | 17603 - 1.1£02
3 [V9Y Farm o Markat RY - WcGrade Elsmactary [Property, McCrade schosk 101561 | 6227000 § 7906 | TEMASO10312] 7/13°2000 direch 10 0.0064 1 385 1 4438 [} 13E03 | 00E«0 | 0.0E0 - 40503 0 TSE+02 § 1.3ED3 B.0€ +00 0.0E+00 - 40EQY
1 |952E. Spruce Si- Finess Contar Proparyy, Fanas Conler 101562 | 6222000 | 7907 | TEMASO10312{ 711972000 direct 10 0.0064 | 85 1 4476 [ 13603 | 0.0E+00 | 0.0E«00 - 4.0E-03 0 .46 1.3E03 00E+00 | 0.0E+00 . 4.0E-03
2 {247 Indesa Haad R¢ - Plumener Elameniary Scheel {Prepecty. Phavener Schodd 101563 | &22/2000 | 7908 | TEMHSO10312| 7/18/2000 direct 10 0.0064 | 385 1 5380 3 1.1IEQ3 { GOE+00 § Q.0E+G0 - 3.3E-03 [ 8.9€+02 1.1E-03 0.06+00 { 0.06+00 - 3.3E-03
1 {MVork Wasl [Pragensy, Ml 101564 | 672272000 | 7903 | TEMISO10312 | 741972000 drect 10 00064 | 185 1 5412 [ 1.1E03 | 0.0E+00 | 0.0E<00 - 3.3ED) [ 9.0E«02 1.1E03 0.0E +00 0.06+00 - 1XE-03
4 (e Road Ry Crask R4 Bolom 101565 | 62272000 1 7910 | TEMHSO10312 | 77202000 drect 10 0.0084 { 385 1 4860 [ 12603 | 0.06+00 | 0.0E+00 - 37E03 Q 8.1E+02 1.26-03 0.0E +00 0.0E+00 - 3.JE-03
¢ [ Gals, Lower gate 101568 | 62272000 § 7911 | TEMHSO10312 | 772072000 dwoct 10 0.0064 } 35 1 4840 0 1.2E0) | 0.0E+00 | 0.0E+00 . 37ED) 0 8.0E+02 1.2E03 0 0E +00 00E<00 - 37E03
4 (N Tadiogs Pile 101567 | 62272000 { 7812 | TEMHSO10312] 772072000 drect 10 0.0064 | 3485 ] 4850 0 1.2E03 [ 0.0E+00 | 0.0E+00 - 3.7E-03 0 8.1E+02 1.2E03 0.0E «00 0.0E+00 - ).7E-03
4 [Nins ) 101568 | 672272000 | 7913 | TEM4SO10312 | 77202000 drect 10 0.006¢ | 385 1 4830 1 1.2E03 1.26-0) | 6.4E-05 . 5.9E-03 1 B.0E+02 1.2E03 1.2£-0) 8.4E05 - 59E-0)
4 |Mne Gate, Uppw gate 101569 | 672272000 | 7914 | TEMISO10312 | 772072000 direc! 10 0.0084 | 385 1 4800 0 1.JE03 | 0.0E+00 | 0.0E~00 - J.8E-0) [ 806402 | 1.3E03 00E+00 | G.OE00 - J4E03
[ Progerty, Mme Top 101570 | 672272000 | 7915 | TEMHS010312 | 772072000 direct 10 0.0084 1 185 1 5400 1 11EQ3 1.1E-03 | 5.7E-05 - 5.3E-03 1 9.0E 02 1.1E03 1.1E-00 5.76-08 - 5.3E-00
3 [Jery Otan Pwk McGrade School [Property, Jery Oasn Park 101741 | 70172000 | 7980 | TEMASO10312 | 92872000 diract 10 0.011 385 1 4050 q SSE04 | 0.0E/00 | 0.0E+00 - 26603 9 126403 | 8.6E-04 O00E-00 | 0.0E«00 . 26ED)
1 [352E. Spruce St [Proparty, Cay Hell 101742 | 1012000 | 7883 | TEMISO10312 | 8/2872000 dract 10 0.011 385 1 4080 0 8.6E-04 | 0.0E+00 | 0.0E<Q0 - 2.6E-03 0 1.26+03 § 8.6E-04 0.0E +00 0.0E+00 - 2.6E-03
2 |47 indan Haed Rd . Plummer Eementary Schaol [Schocl, Plummer School 101743 | 7312000 | 7682 | TEMHSO10312] 972872000 drect 10 0.011 385 1 4401 0 8.0EQ4 | 0.0E+00 | 0,0E+0C - 2.4E-03 0 1.36+03 { B8.0E-04 0.0E+00 0.0E+00 - 2.4£03
4 (Mna Property, Rainy Creeh Re Sign 101744 | 70812000 { 20675 | TEMHSO10312 { 9/2872000 DIRECY 10 0.011 35 1 4104 3 8.5E04 2.6E-03 | 7.0E-04 - 6.6E-03 3 1.2E+03 | 85604 2.66-03 7.0EQ4 - 6.6E-0)
4 [N Rasd, Fork iry 401 and Wone Road 101745 | 73172000 § 7985 | TEMHSO10312 | 1212000 direct 10 0.011 385 1 4630 30 75E04 23E-02 | 1.6E-02 - J.1E02 30 13E+03 | 7.6E-04 2.3E-02 1.6E-02 - ).1E02
4 [Mna Gade. Ming gate 101747 1 73172000 | 7988 | TEMHSO10012 | 972972000 dract 10 0.014 »5 1 5220 Q 8.7E-04 | 0.0E+00 § 0.0E+00 - 2.0E-0) Q 156403 { 6.76-04 0.0E+00 0.0E«00 - 20603
4 |Reiry Creex R4 [Propecty, Rawvy Crask Rd Lowst goin 101750 | &1/2000 7989 | TEMHSO10312 | 10272000 drect 10 0.011 Ja5 1 4446 2 7.9E-04 1.66-03 | 2.8E-04 - 50E03 2 1.36+403 { 7.9€-04 1.66-03 2.8E04 - 5.06-03
4 [Rany Craek Rd | Amncon of 401, Fork by 401 and Mina Road 101751 | 8172000 799¢ | TEMHSO10312 ] 100872000 direct 10 0.011 385 1 13 41 8.1E04 3.38-02 | 25602 - 4.3EQ2 L1 1.26+03 | 8.1E-04 ‘33802 25602 - 4IED2
4 [RasyCreskRg Property, line gals 191752 | /172000 7991 | TEMISO10312 [ 10/272000 direct 10 0.011 385 1 4440 S 79804 3.9E-03 | 1.6E03 - 8.3E-0) S 136403 | 7.9E04 39503 16603 - 0.3E03
2 247 mdhan Haot RY . Pummes Emmantary School [Schedl Pmmer School 101753 | 8172000 | 7992 | TEMHSO10312{ 1032000 | direct 10 0011 | 388 1 4910 0 7.1604 | 00E+00 | 0.0E+00 - 2.1E-03 [ V.4E403 | 7.t€04 | 0.0E400 ] 0.0E+00 - 2.1E-03
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ATTACHMENT 2. DETAILED TEM RESULTS FOR AMBIENT AIR SAMPLES FROM LIBBY, MT

ToCATION L SAMFLE NFORMATON —— ANALYSIS INFORMATION TEM RESULTS FOOLED TEM RESULTS |
Sonctod le sample [Anobyais| anabyals | Anaiois | Peon | cow [oOsine| €FA | R |vtame| Wia | ATV} cone | s0%Poimsoncrar [rournia] TOWI | Totsl fPooled TEW | 0% Peisencl
2one M Locabon Desorpmen At | bdua 0 oo [0 Vewed Ote | Mothod | Counted | gnm’ | rmd [ Factor | @ | strue s"(‘.'.")'_‘.'" wee) | Cone(sicq) Strus E‘v'r:""", s"":;'.'."" "(’ b Fooled :f,:,‘" Come
1 |#S2E Spruce 51 [Property, City Hal 101754 | 212000 | 30246 | TEMSS010312 { 10/3/72000 DIRECT 10 0013 335 1 4190 ] 8 4E-04¢ QO0E+00 | 0.0E~00 - 2.5€-03 [ 126403 B4ED4 00E+00 0.0E+00 . 25603
3 Loy Oenn Pusk, thcCarnda Schenl [Property, Jowry Coan Pari $ 101755 | w000 7994 | TEMHS0103121 104372000 drect 10 0.011 s 1 aur 2 8 4E-Q4 1.7E03 | 30604 - S.3E03 2 1.26+03 § 8.4E04 1.7603 10E-04 - 5303
2 [14) ingen Head R - Prmmar Ementary Schoel Schoal Phavanar Schoot ‘ 101157 | 0212000 ) TEMAS010312 2000 O ect 10 0.011 s 1 41 4 8 4E04 J4EQ 11E03 . 77E03 4 1.26+03 $.4E04 140 1.1EQ3 - 27603
1 PS2E Servce St [Praperty. Coy Hall ! 101758 | W272000 7997 | TEMASON312 ] 12/2000 drect 10 00N 385 1 4465 1 78E04 T8E-04 | 40EQS - 3.7E03 1 1.3E+03 70604 1.8E-4 40E05 - L TE-N
3 ey Desn Park MicCrade Schaol [Proparty Jowy Dean Pt [] 101755 | 822000 b} TEMIS010312 2000 Dwrect 0 Qo1 5 1 4032 ] 8.7E-04 0.06+00 | 00E00 - 26E03 k] 1.26+03 8.7E-04 0.0€ +00 0.0£+00 - 2.6E-03
4 [Ranry Creni R [Preperty Rasry Croak Re Spa 101760 | 822000 7999 | TEMAS010312 | 107472000 dract 10 001 385 1 4456 3 79604 26E-02 | 19602 . 3502 33 13603 7.9E04 2.6E-02 19€-02 - 35602
4 [Rasry Craeb Rd [Property, Ramy Crask Ré L ower gate 101761 | 82000 8000 | TEM-S010312 | 10/4/2000 dvect 10 2.011 385 1 75 u T3ED4 1.9€-02 1302 - 26602 24 13E+03 7 8E-04 1902 13E02 - 26602
« Ram Cuat a rcaas @ 1 Py W1 vl o R V51767 | 0200 | 1061 | TEWIS010912 ] 104000 | dsect | 10 | 061 | 385 | 1 | we0 | @ | Teeo1 ] 32602 | 7460z - aredz] 43 | 136 | Tacad | 97602 | T4E07 - LiEG
4 [Raww Craeh Ry Preponty. Lime gats 101763 | 822000 3002 | TEMI3Q10312 | 104472000 drect 10 (1} 385 1 4456 [ TSEQ4 00E+00 | 0OE+00 - 2 4E-03 0 1.3E+03 7.9E-04 0 0E+00 0.06+00 - 24603
27 247 Indun Hasd Re - Plumenat Elementary School Schecl Purrvrar Schosl 101824 | 42972000 | 8023 | TEM45010012 dracl 10 0.01 385 1 4935 0 7 8E4 00E+00 | 0.0E+00 - 2 3E-03 ] 1,36+03 7.8E-04 Q.06 «00 0.0E+00 . 2.3E-03
1 952 €. Spryce St - Funess Cantar Property Faneas Centel 101828 { 42972000 | 8024 | TEMASO10312 dract 0 0.00 385 1 4515 0 8 SEQ4 0.06-00 | 0.0E+00 - 26E-0) 0 1.26+03 8 5E-04 OE+00 0.06+00 « 2.6€-03
3 |Jery DusnPark MicGrade School [Propaty Jery Duan Pork 101026 | 27292000 | 8025 | TEMASO10312 | 1042572000 drect 10 0.0t 345 1 5460 0 74E0¢ QO0E+00 | 0.0E-00 - 2.1E-03 0 1.4E+03 2.1E-04 OE+00 0.0E+00 - 2.1E-03
2 |247 Wgan Head Rd - Phummes Elementary School Sthool Phummer School 101829 | 873072000 | 8028 | TEMASO10312 dredd 10 004 385 1 5145 ] 7.5€04 00E+00 | 00E-00 - 2.2E0) 0 1.36+03 7.5E-04 OE +00 00E«00 - Z.Z_E__-EL
1 |992E. Spruce 82 - Fenags Canter Proparty Faness Contet 101830 | 8302000 | 8029 | TEMISO10312 | 1072672000 drect i) 0.01 85 1 4952 0 1.7E04 Q.0E«00 | O0E-00 - 23E0) 9 1.3E+03 7.7E04 0 0E +00 0.0E«0D - 23603
3 [I9¥Fam o Mwrkat R - McGrade Elmentary Schedl. McGrads schosd 101831 § BOR000 | 8030 | TEMISO10312 dract 10 0.01 05 1 4330 0 B.OEDA QOE+D0 | OOE-Q0 - 2.4E-03 0 11E+03 3.0E-04 0.0E <00 0.0E«00 . 24603
2 247 inden Haad Rd - Phurromer Elsmentary School [School, Plummar School 1-01833 | 3172000 | 8032 | TEM4SO10312 duect 10 0.01 385 1 5250 [ 7.JE-04 Q.0E«00 | 0.0E+00 . 2.2E-03 [ 1.46+03 TIED 0.0E+00 0.0E+00 - 2.2603
1 (952€, Soruca S1.Faness Conter Proparty, Faasss Conlar 101834 | 1312000 | 8033 | TEMASO10312 deact 10 0.01 85 1 5040 Q 7 6E04 QOE+00 | 0CE-DD - 2.3E-03 0 1.3E«03 76E04 0.0E+00 0.0E+00 - 2.3E-03
3 {839 Farm io Markel Rd . McGrade Elementary School WicGrads schoal 101835 | 3172000 | 8034 | TEMISO10312 drect 10 0.01 285 1 5040 0 76E-Q4 0.0E+00 | 0.0E+00 - 2 3E-Q3 0 1.JE-03 7.6E-04 0.0E-00 0.0E+00 - 2.36-03
3 |19 Farm o Markat Rd - McGrade Elementary School, Mclrade school 101263 | 107372000 8045 | TEM-IS010312 dreci 10 0.01 345 1 4320 0 B.9E-04 0.06-00 | 0.0E~00 - 2.7€-03 0 1.1E+03 8.9E-04 0 0E+Q0 00E+00 . 2.TE-03
1 1952 Speuce 51+ Faness Conter [Propasty, Fanass Conler 101864 { 10712000 | 6047 | TEMASO10312] 1043072000 drect 19 0.01 385 1 420 0 8.9E-04 0.06+00 | 0.OE-00 - 2.7E-0) 0 1.1E+0) B.SEQ4 0.0E+00 0.0E-00 - 2.7E0)
2 [247 indian Huad R4 - Phymmer Elamwriary Schosl Schoot Piummer Schoot 101865 | 1042000 | 8048 | TEMLSO10312{ 11/172000 diect 10 0.01 385 1 4320 0 8.9E-Q4 Q.0E+00 | 0.06+00 - 2.7E-03 0 1.1£+00 8.9E-04 0.0E «00 0.0€«00 - 2.7E03
4 [N Road Rasy Cresh Rd Bottor 101866 | 107272000 | 8049 | TEMHSO10312 | 117172000 dreci 10 Qo1 388 1 3730 Q 1.0E-03 0.0E+00 | 0.0E+00 - 11E-03 [ 9.7€-02 1.0E03 0.0E 00 00E+00 - JAEHI
4 |Mee Gate Lowet gats 101867 | 1042000 | 8050 | TEM-ISO10312 | 11/172000 dracl 10 0.01 385 1 4200 [ 9.2€-04 0.0E00 | 0GE+00 - 2.7E0) 0 1.1E+03 92604 0.0£ 00 0.0E+00 - 2.7E-03
4 {Nm [Gate, Leddte gata 101368 | 1072000 8051 | TEMHSO10312 | 1142000 drec! 10 0.01 385 1 4200 0 9 2E-04 0.0E+00 | 0.0E+00 - 2.7£0) 0 1.1E<0 9.2E04 0.0E <00 0.0E+00 - 2.7€-03
4 e [Gate. Uppar gate 101869 | 107372000 | 8052 { TEMASO10312 | 11122000 daeci 10 001 385 1 3780 0 1.0€-03 Q.0E«00 | 0.0E«00 - 3.1EL3 o 9.8E+02 1.0€03 0.0E 00 0.0E+00 - J1EDI
3 [199 Farm o Markel Rd - McGrads Edemestary Schoal. McGrade echasl 101871 | 10/472000 6054 | TEMSS010312{ 17122000 drect 10 0.01 385 1 4608 0 BAED4 0.0E+00 | 0.0E+00 . 25601 0 1.2E+03 8.4E0¢ 0 0E+00 0.0E«00 - 2.56-03
V[FSTE. Gorsce 51-Fenaws Coit Froperty Faness Canter 101977 | 0o00 | o055 | TEmISO0312 | 11172000 | drect | 70 | 001 | 985 | 1 [ w60 | 0 | e4eot | 00E00 | 00E<00 - 25603 | 0 | 176403 | 84E04 | 00600 | 000 - 25603
2 [247 Indwn Hend Rd - Pummer Elementary Schot Sehoal Prammar School 101870 | 1wAR000 | 8058 | TEMMISDI03$2 | 111172000 drect 10 001 188 1 4596 0 8.4E-04 Q.0E+00 | 00E+00 - 2.56-03 9 1.2E+03 8.4E-04 0.0E-00 Q.0E+00 - 2.5E03
4 |RanyCivekRd Prepesty, Rany Crees RY Bolom 101874 | 10/472000 § 6057 | TEMJSO10312{ 17472000 drect 10 .01 385 1 4010 Q 9.6E-04 0.0F«00 § 0.0E+00 - 2.9E-03 0 1.0€ 403 9,6E-04 0.0E +00 0.0E+00 . 2.8E-0)
& |Mne Gata. Lowar gate 101875 | 1/02000 | 8058 § TEMHSO10312| 112222000 dreci 10 0.04 385 1 4000 2 9.6E-04 1.9E03 | 3.4E04 - G.1E-03 2 1.0E+03 9.6E-04 19603 JAEQL - 6.3EQ3
4 [Ramy Craeh R Progaty. Middie gata 101876 | 10/4/2000 { 8053 | TEMHSO10312 | 11722000 direct 10 0.01 385 1 4200 [ 9.76-04 0Q0E+Q0 | 0.0E«00 - 27€.0) 0 1.1E+03 9.26-04 0.0E+00 0.0E«00 - 2.7E03
4 |Mne Gaie Uppes gots 101877 | 104472000 | 8060 | TEMHISO10352 | 117272000 drect 10 o 35 1 4200 2 9.2E-04 1.8E03 | 33E04 . S.3E-03 2 1.1E+03 9.2E-04 1.86-03 J3E04 - 5.8E0)
3 [839 Farm © Market Rd < cGrada Esmentary Schoal, WcGrade schood 101879 | 10572000 ] 8062 | TEMJSO10312 | 112272000 drect 10 Q.01 385 1 4N 0 9,1E04 0.0E+00 | 0.0E+00 - 2.7E-03 0 11E403 9.1E04 0Q.0E+00 00E+00 - 2.7€-03
T (RS Sorace 51 Fenans Comer Provers Fera Cuntr 101880 | 10572000 | 8063 | TEMiSOGI12 | 11arz00 | mea | 10 | 041 | w5 | 1 | woi | | 87600 | 00E00 | 0060 26643 | 0 | 11E+03 | BIEA4 | GOE-00 | 00E-R - 25E01
2 |47 Indan Hesd RS . Prummer Elsmenlary Scheo) Schaal. Phorener Schoof 101881 | 10572000 | 8064 | TEM-ISO10312 | 11722000 drect 10 0.01 385 1 4512 0 8.5E-04 QO0E«00 | 0.0E+00 - 2.6E-03 Q 1.2E+03 8 5E04 0.0E+00 0.0E+00 - 2.8E-03
4 jRany Creah R¢ [Bzse o road, Radwy Croek R Boicm 101882 | 10572000 | 8065 | TEMISOM0312 | 117272000 direct 10 001 185 1 4210 0 B.1E04 0.0E+00 f 0.06-00 - 2.7E-03 0 1.1E+0) 9,1EQ4 0.0€ «00 0.0E+00 - 2.TE-0
4 [RanyCresdRd Property. Lowss Gala 101883 | 105/2000 | 8065 | TEMHSO10312{ 117272000 drect 10 0.01 385 1 4010 0 9.6E-04 0.0E+00 | 0.0E0 - 2.9E-03 ¢ 1.0E+03 9.6E-04 0 0E+00 00E«00 - 2.9€0:
+ JRomcnnira Frosary, Woedh yaa 701884 | 10572000 | 8067 | TEWIS010012] 1722000 | dect | w0 | 001 | 385 | 1 | 010 | 0 | S6E04 | 0.06400 | 00E00 - 25600 | _ 0 | 10«03 | G6EGH | O0E-00 | GOE-00 - 26E%
7 JRay e g Propery. Uppe g 101885 | 1052000 | 8068 | TEMIS01012 | 11272000 | aveet | 10 | 601 ] 385 | 7 | @ | 0 | 92604 | 00E~00 | 0000 - 27600 ] 0 | 11603 | 9704 | O0EX0 | GO0 - 27603
7 Greoh Courty L Propeny, P e Exvroncel 100057 | 62872001 | 87302 | TEWARERA | 7002001 | DIRECT | 10 ] 00129 | 385 | 1 | 130 | 0 | 2.2609 | 00600 | 00E=00 67603 | O | 436+02 | 22603 | 00E~00 | GOEW00 - 87600
2 [incoh County twnetd Property, P (Compart Pia} 103058 | 6/28/2001 | 87524 TEM-AHERA 113012001 OIRECY 10 00129 | 385 1 1331 [ 2.2E0) 0.0E+00 | 00E+00 - 6.7€-03 0 4.5E+02 2.26-03 0.0 «00 0.0E+00 - 6.7E-03
2 Toveon Couey Lot roverty. P DA Pin) v | 1ouose | ena2001 | 81525 | TEM-AMERA | 70001 | DIRECT | w0 | 00129 385 | v | vt | 0 | 27603 | 00600 | 00E00 - 67503 | O | 45602 | 27603 | 00E-00 | G000 - 67E03
2 [lincola County Landid Property, P4 {Nosth 3l4a) 103060 | 672872001 § 87526 TEM-AHERA 773072004 DIRECT 10 0.0129 | 388 1 1335 0 2.2603 0.0E+00 | 0.0E«00 - 6 7E-03 0 45602 2.2€03 0.0E+00 0.0E+00 - 8.7EQ)
1 |510W. a5t [Praperty, South 1ide of yach 1-06891 | 5162002 | 29792 TEM-AHERA 5172002 DIRECT ] 0.0129 | 85 1 2022 [ JIED 0.0E«00 | 0.0E+00 . 1.1E02 [ 2.TED2 J.7E03 0 0E+00 0.0E+00 - 1.1E02
1 |S10W 1St [Property, South side of Fack 106892 | Sv1672002 | 29793 TEM-AHERA 8/172002 DIRECY 4 0.0128 | 5 1 2029 [ 3.7E-03 Q.0E+00 |} 0.0E-00 . 1.1E02 0 2.7E+02 37EQY 0.0E+00 0.0E+00 . 1.1€-02
. TR Praperty, Hord vin of vt 106853 | 51572007 | 29754 | TEW-ARERA | §/1772002 | DIRECT | & | 00129 | 385 | 1 | 250 | 06 | 36603 | 00600 | G0Ew00 - waES2 ] 0 | 28E0z | 36603 | 00£-00 | D0E-00 - LIEGZ
T Propary. ot e o ¥t W | voseed | Gienoon | 2165 | TEWARERA | Svinom | OIREGY | ¢ Jooms | 35 | v | 200 | 0 | 36605 | 00E0 | 00E00 - 1E02] & | 276wz | I5E0 | DUEWD | OOEWO - ViEDE
s [S10W. 16t Property. 105 of certer Gach @ 1319.41 switch 106897 | 51172002 § 29798 TEM-AHERA /1772002 DIRECT -] 0.0129 | 385 1 1352 0 44E0) 0.0E+00 | 0.0E-00 .« 1.3£02 0 2.3E+02 4A4EQY 0.0E +00 0.0E+00 - 1302
1 [s10w. 1S Property, 16" S of canter Wack, S0'W of 1316.41 swiich 106888 | 172002 | 29738 | TEM-AHERA 811712002 DIRECT 5 00129 | 385 1 1343 1 4AEDY 44E-03 | 23E04 - 21E02 2 43E-Q2 2380 4.6E03 8.2604 - 15E0?
30084 | TEMHSOI03121 5212002 DIRECT 10 0.0056 | 185 1 1343 1 4.96-03 49E-03 | 2.5E-04 - 23602
3 [siow, wst Property 10° N of canter Vach, 50'W of 131941 gwich 106899 | 5/17/2002 | 29800 TEM-AHERA 514772002 DIRECT 5 00129 | 385 1 1362 0 44503 0.0E-00 | 0.0E~00 - 1.3E-02 0 2.3E+02 44ED) 0.0E 00 0.0E+00 - 1,302
[ AL AT Property, 10" N of centes Vack 130° W of 1319 41 udch 106900 | 51172002 | 29801 TEM-AHERA S1772002 DIRECT 00129 | 385 1 1339 0 4.5E0) 00E+0 | 0.0E~00 - 1.3E02 0 2.2E+02 4.5E03 0.0E+00 0.0E«00 - 1.3E-02
1 418 Mineral Ave - County Annes Buiding Praparty, AIRS Ses 30-051-0018 1A-00001 | 872072001 9211 | TEMIS010312 | 1272672004 dracl 10 0.0061 385 1 4076 0 1.5E03 00E«00 | 0.0E+00 - 4.6E-03 0 6.5€+02 1.5E03 0.0E+00 0.0E+Q0 - 46E-0Q
1 416 Minarzl Ave - County Annex Buiding [Proparty, AIRY Sdav 30-053-0010 1A00002 | 872072001 0212 | TEMISO10312 | 122672001 drocl 10 00061 385 1 4087 0 1.5€0) 0.0E+00 | 0.0E+00 - 4.6E-0) 0 8.5€ «02 1.5E-03 0.0E~00 0.0E+00 - 4.8E-0)
1 [413 Mtnarni Ave - Counry Annes Buking [Property, MRS Ses 300536318 1A-00003 | 8232001 | 9213 | TEMSO10312{ 1272672001 drec! 10 00061 385 1 4090 0 1.5€03 0.0E<00 | 00E«00 - 4.6E-03 L] 8.56+02 15603 0.0€ 00 0.0E+00 - 4.6E-0)
4 J418 Mnersl Ave - County Aaner Bukdng Property. AIRS $¢ J0-053-08 14 1A-00004 { 82372004 | 9214 | TEMJSO10312 | 1211272001 dasct 10 0.0064 385 A 4027 0 1.6E-03 0.0E+00 | 0.0E~0Q - 4.7E-DI [ 6.4E+02 1.6E03 0.0F =00 QOQE+00 . 47E-03
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ATTACHMENT 2, DETAILED TEM RESULTS FOR AMBIENT AIR SAMPLES FROM LIBBY, MT

LOCATION & SAMPLE INFORMATION ANALYSIS INFORMATION TEM RESULTS POOLED TEM RESULTS
Selacted for Tota! Totst | Pooled TEM | 90% Polsson CL
N : Samplh JAnatyals Analysis Anatysis frep G0s |GOSlte] EFA Fo {Volume] HULA Alr Conc | $0% Palvvon Cl, Alr | Totat N LA o
Zone Addrns Location Duscrption R"(':;‘“' C(e®l o | o Nathod Dats | Mothod | Counted | gmmd) | (mm®) [ Factor| &) | strue ) Cano fstec) Struo E‘:.“l‘_':‘::) s"(’::';'.'"' "('di:;" Pocled :f,:,f'c'"‘
1 [418 Manaral A - County Annes Buriding [Proparty. ARS Ske 300530014 it 1400005 | 82372001 | 9215 | TEM4S010312] 127262001 |  desdl 10| 00061 | 385 [ 4104 [ 15603 | 0.0E+00 | 0.0E<00 - ¢.6E03 0 656402 | 15603 | 00€+00 | 0.06+00 - 4.6E0}
1 J410 haverud Ave - Councy Annex Bulking Propecty, AIRS Ske 200530018 1400008 § 629/2001 | 9217 | TEM4S010012 | 10172001 drect 10 0011 | 385 1 “7) [) B6E04 | 0.0E+00 | G.0E-00 - 26E-0) 0 1.2E+03 | 86E04 | 00E«0 | 0.0E<00 - 2.6603
1 (44 Meerad At - County Anner Buddng [Propenty. AR St 384534018 1400009 | 822001 § 9218 | TEwSQ10312] 10722001 | direct 10 0011 | 85 1 4058 1 86604 | 86E-04 | 44EQ5 . 41E03 1 126401 § B6ED4 | B6EQ4 | 44E-05 - 4IEQ3
V41 Moeral Ave - Counry Annas Buskdag Propenyy. AIRS Ste 330530018 12 1400010 | 87292001 |} § TEMHSOt00IZ| 2001 Dvect 10 0011 | 385 [ 4166 \ 84E04 | 84E-0¢ | 4IED5 - 40E-03 1 12603 | 84604 | B4E0¢ | 43808 - 40EM
1 418 Marerat Ave - County Annex Bukdng [Propenty. AIRS S1e 200530018 1400013] 9772001 | 9221 | TEMHSO1032] 10/10/2001 |  drect 10 0011 | 35 1 4067 0 8.6E-04 | 0.06+00 | 0.0E<00 - 26E-03 ) 126403 | 8.6E04 { OO0E+00 | 0.06+00 - 26603
1 418 Mineral Ave - County Anniax Bulding [Property, AIRS Sde 30530513 1A-00014 | 8772001 | s222 | TEM4S010312] 1071072001 drac! 10 0.01% | 385 1 3963 [] J.8EQ4 | 0.0E~00 | 0.0E-00 - 2.6E-03 0 1.1E+0) | B.BE-M4 0.0E+00 | 00E+00 - 26603
1 [418 Mewral Avs - Couaty Annes Bukding [Progeny. ARS S RASHO 1L 1400015 ] 9772001 § 9220 ] TEMMSO10312 ) 101102001 |  daect 10 0014 | 385 ) 4203 0 83604 | 0.0€+00 | 0.0E+00 - 25E03 0 1.26+03 | 83504 | 00E-00 | 0.0E«00 - 25603
4 {418 marad Ave - Covmey Aonva Bukieg [Proserty. ARS Sae 20510418 400018 | 9182001 | 9226 | TEMASO10312] 121112001 | mdeect 10 10006t | 1295 {0425 ] 420 [ 40E02 | 0.0E«00 | 0.0E400 . 12E01 ) 256-01 | 40602 | OOE-00 | 0.0E-00 - 12604
1 }418 Mewrad Ave - Courty Annex Buldheng [Proparty. ARG S4e 200530018 1400019 | sra2001 | 9226 | TEMHSO10312] 121172001 | indrect 10 Joooet | 1295 | 0125 | 410 [ 41E02 | 0.0E-00 | 0.0E«00 - 12E-01 0 246401 | 41802 | 00E«00 | 0.0-00 - 1.2€01
1 [418 Mimerat Ave - Cousty Aanas Buiding [Praperty, MRS Sae 200534818 1400020 5202001 | 9227 | TEMHSO10312 | 121172001 | mdwect 10 | ooost | 1295 | 0125 | 3976 0 4IE0? § 0.0E~00 | 005400 - 1.3€-01 [) 23E-01 | 43602 | 00E+00 [ 00E«00 - 13E-0t
17 418 Moreral Ave - Couaty Annex Budiong Frepersy. AIRS Ste 30-05)00 18 1400023 92772001 § 9229 | TEMHSO10312] 12122001 | ncivect 10 ] 00081 ] 1295 | 0125 | 4090 ] 41E02 | 00E-00 | 0.06+00 - 12601 ) 246-01 | 41602 | 00E«00 [ 00E-00 - 12601
1 [410 Meverel Ave - Covaty Annex Busbéng Proserty. AIRS Ste 30.05300 10 1A-00024 | 1015/2001] 27089 | TEM4SO10312] 3872002 | DIRECT 0 0,011 { 385 [ 4090 [ 8.6604 | 00E+00 | 0.0E<00 . 26E43 [] 126403 | 26604 | 0.06-00
3 {413 Mnaral Ave - Courty Annex Bulden Propeny, HRS S0 RAEL014 00029 ) 100152001 27090 § TEMISO112] 382002 | OIRECY 10 0011 | 385 3 913 0 35E04 | 0.0E-00 | 0.0E+00 - 25E03 ) 32603 | 85504 | OOE«0 { 00E«00 . 25603
1 J410 brarod Ave - County Aomes Bcskchng Progerty. ARS Ste 20430018 1400026 | 10115/2001] 27091 | TEM4S010312] 3872002 | DIRECT 10 0011 | 35 1 4090 0 8.6E-04 | 0.06+00 | 0.0E<00 - 26E-03 0 1.26+03 | $6E04 § 0.0E-00 | 0.0E-00 . 2603
1 |410 Mineral Ave - County Annax Sulding Prasarty. AIRS Sda 3035300 18 1400029 | 10/192001] 27155 | TEMHSO10312| 387002 | ODIRECT 9 0011 | 385 [ §104 [] 9.5E04 | 0.0E+00 | 0.0E+00 - 2.8£-03 0 116403 | 95604 | 0OE+00 | 0.0E+00 - 28E03
1 {418 neral Ave - Couaty Anciex Bushing [Property, ARS Sae 34530014 1400030 | 1026/2001] 69330 | TEM-SO10312 | 121972001 | OIRECT 10 0011 | 385 1 3805 [] 9.2E04_| 0.0E+00 | 0.0E+00 - 28E-03 [ 1.1E«03 | 92604 | 00E+00 | 0.0E-00 - 28603
1 410 Manarat Ave - County Armex Bukdng [Pragerty, ARS Sde 30-053-8018 1400031 | 1072972001 9231 | TEM-SO10312 | 12/19/72001 draci 10 001t 5 1 4090 [] 8.6E04 | 0.0E+00 | 0.0E+00 - 2,5E03 [ 126+03 | 0.6E04 0.0E+00 | 0.0E+00 - 2.6E-03
1 418 Manesal Av - County Annex Bulding Propenty, AIRS S4e 309530010 1800032 | V0/29/2001] 9232 | TEMAS010012 | 1211872001 | diract 1) 0011 | W5 \ 4104 [ B3EH4 | D.0E-D0 | DOEXD - 2BEMD 0 1.7E403 |} 33E04 U.0E«00 ] O.0E+00 - 2.8E03
1 [412 Maneral Ave - County Annex Boidwy Prosenty, ARLS Sde 362830018 1400033 | 11572000 | 6233 | TEMHS010312 | 121192001 |  dvect 10 0011 | 388 1 4061 0 8.6E04 | 0.06+00 | 0.0E-00 . 26E-03 Q 126403 | B6E04 | 0.0£-00 | 0.0E-00 - 266403
1 {410 timeral Ave - County Annas Buidng Proserty. ARS See 00430018 1400004 | 1152001 | 9234 | TEMASO10392 [ 12192001 | drect 10 0011 | 35 1 al1g 0 8.5E-04_| 0.0E+00 | 0.0E+00 - 2.5E03 o 126403 | 85604 | OG.0E-00 | 0.0E+00 - 25603
1 [418 Mearal Avs - Coury Annex Bukiing [Progerty, ARS Sia 32530013 1400037 | 11672001 | 9235 | TEMHSO10312 | 121972001 | dwect 16 0011 | 385 1 0 1 86E04 | 8604 | 4.4E05 . 41E-03 1 126403 | 8a6E04 | 86504 | 44605 - 41EM
1~ |41 bimeral Ave - County Annex Buking Property, AIRS Sae 300530018 1400030 | 11872001 | 9237 [ TEMASC10392 | 1211972001 | awect 10 001t | 385 1 404 0 86604 | 0.06-00 | 0.0E-00 - 26603 0 126203 | 0.6E04 | O00E+00 | 0.0E-00 - 26E-03
1 [41 Mneral Ave - County Annet Bukdwy Proparty, AIRS S4a BH50013 1A-00039 | 11192001 ) 27524 | TEMHSO10312 ] W182002 | DIRECT 10 0011 | 85 1 322 o D004 | 00EX0 | G.OESD0 - 2.7E-0) [ 11E+03 | S.0E04 | ODLE-D0 | 0.0E+00 - 27EI
3 {418 Mraral Ave - County Arx Buddng Property. AIRS Sae 308530018 1400040 | 1127020011 27585 | TEmSO10312] 8002 | OiRECT 10 001t | s 1 [ 0 S3E04 | 0.0E-00 | 00E+00 - 25603 ) 1.26+0 | 8.3E04 | 00€-00 | 0.0E-00 - 2.5E-03
1 413 Mnarsl Aw - County Annex Buildng [Proparty, ARS Sxe 300530014 1400041 122772001 27586 | TEMHS010312| 3182002 | DIRECT 10 0011 { 385 1 4144 1 8A4EO4 | 8.4E04 | 43ED5 - 4OE-0) 1 126403 | 8.4E04 8.4E-04 43605 - 4OED)
1 [¢18 kimeral Ave - County Anaex Buidng Property. AIRS 54 X-253-0018 13 1400042 | 123172001]  {b) | TEMdSO10012] 2001 Draci 10 0011 | 385 1 4104 1 85600 | 85604 | 44605 . 4 0E-03 1 126403 | 85604 | 85€04 | 4.4E.05 - 4.0E03
1 [418 Moernd Ave - Couty Anaex Buidng Property. AIRS Sae 300534018 1400045 | 111072002 | 27068 | TEMASO10312] 11872002 | DIRECT 10 0011 [ 385 1 4075 0 8.6E-04 | 0.06-00 | 0.0E«00 - 26E03 0 1.26+03 | 86E04 | 0.0£-00 | 0.0E+00 - 26€-03
1 418 Maral Ave - Coonty Araax Buskdng Praperty AIRS St 208530018 14 1400045 | 21132002 ] () ] TEMISO10312| 2007 Diect 10 0011 | 35 [ 4153 0 8.4E-04 | 0.06+00 | 0.0E-00 . 25603 [) 1.26+03 | 84604 | O0E-00 | 0.0E«00 - 25600
1 {418 iarel v - Couaty Anmax Budoy [Property. ARS £ae 302530018 1400047 | 21132002 | 27070 | TEMISO10312] 1822002 | OIRECT 10 0011 | a5 1 4055 0 86E-04 | 0.06+00 | Q.0E~00 - 2.66-03 [) 1,260 | 86504 | 00E-00 | 0.0E«00 - 26603
1 [413 Meveral Ava - County Annax Bukdng [Property. AIRS Sae 22530018 1400048 ] 422002 | 33019 [ TEMASO10312] 212002 | OIRECT 10 ] 000591 35 1 4050 0 16E03 | 0.0E+00 | 0.06+00 - 4.6£03 [] 63602 | 16603 | 00€-00 ] 0.0E+00 - 42603
1 410 Menecd Ave - County Annes Buidng Prosarty. AIRS S4e W-2530018 1400050 | 42002 | 39840 | TEMHSO10312 | 112172002 | DIRECT 10 Jo00s9 | 38 1 4061 [] 1.6603 | 0.06-00 | 00E-00 . 48E-03 0 62602 | 166403 | 00€+00 | 0.06+00 . ¢0E-03
1 {418 Mineral Ave - County Aneex Budding [Proserty, ARS Sae 90530012 1400052 | srs2002 | 38022 | TEMISO10312] 112172002 | OIRECT 10 {00059 ) 385 1 4104 [) 16603 | 0.06+00 | 0.0E-00 - 4.8E03 0 636402 | 16603 | 00E-00 | 0.0E+00 - 48E-0
1 {410 Minarat Ave - County Anex Buddmg Praperty, AIRS 540 30530018 1400051 | 5720/2002 | 39841 | TEMHSO10312] 112172002 | DIRECT 10 ] 00059} 385 t 4090 0 16603 | 0.06+00 | 0.06400 - 48503 [ 6JE<02 | 16603 | 00E+00 | 0.06+00 - 4.8E-03
1 [410 Mmeral Ave - County Aneex Bulding Praperty. AIRS Ste 24530018 1A00054 | 652002 | 39842 | TEMIS010312{ 11212002 | DIRECT 10 ] oo0s9 | 385 t #0715 [] 16E03 | 0.06+00 | 00E-00 - 4.8E-03 0 6.7E«02 | 1.6E03 | O0O0E+00 | 0.0E+00 - 48E-03
T {418 Naral Ave - County Annex Buking [Progeny. ARS Sae 300530018 1400085 | 6/192002 | 18023 | TEM4SO10312 | 1172172002 | DIRECT 10 oomss [ s 1 4104 [ 1.6E03 | 0.0E+00 | 0.0E+00 - 4.8£-03 [ 636+02 | 16603 | 00€.00 ¥ 00E«00 - 48503
1 (418 Meseral Ave -« County Avmer Buwng [Progerty, ARS S0 14330014 n00058 § Trr2002 32025 | TEMSS010312] 1172172002 | OIRECT 10 {00059 | 385 ] 4418 0 16603 | 0.0E/00 | 0.06-00 - 4.7E-03 0 63E+02 | 16603 | 00E-00 [ 0.0E+00 - 4TED}
1 ]418 Mwrad Ave - County Aniax Buidng Propacty, RS S 300530018 1400087 | 71112002 | 38026 | TEMHS010312] 1172172002 | OIRECT 10 [ 00059 | 3s8 [ 4210 [ 15603 | 0.0E~00 | 0.0E+00 . 4.6€-03 [) 6.56+02 | 15603 | 00E-00 | 0.0E400 . 46E-03
1 [418 Mnaral Ave - Conty Aanax Buking Property. ARS Sas 30539018 1400058 | 857002 | 18027 | TEM4SO10312| 11212002 | DIRECT 10 | 0.0059 | 345 1 2 0 15603 | 0.0+00 | 0.06+00 . 4 6E-03 ) 65E+02 | 15603 | 0.06+00 | 0.0E~00 - 4.6E-03
1 |413 Mewnal Ava - Courty Amex Buiding [Property, ARS Sae 304630018 1A-00059 | /1572002 | 33028 | TEMAS010312 ] 1172172002 § DIRECT 10 0.0059 | 385 1 4210 0 1.5€03 | 0.0E«00 | 0.0E<00 - 4.6E-03 0 65E+02 | 1.5€03 0.0E+00 | 0.0E+00 - 4.66-03
1 418 hiswaral Ave - County Annex Bulding Property, ARS Saa 200530010 1A00060 | §/12/2002 | 39843 | TEMHS010012 | 1172172002 | DIRECT 10 00059 | 385 1 4186 [] 16603 | 0.06+00 | 0.0E<00 - 4.7E-0) 0 54E+02 | 16€03 00E+00 | 0.0E+Q0 - 4 TE-Q)
1418 Movarl Ave - Couty Annex Brriding Preperty, ARS 520 10530018 1400061 | 972672002 | 35029 | TEMHSO010312 ] 13212002 | ODIRECT 10 | oo0se | 35 1 4210 9 15603 { 0.06400 | 0.0E+00 - 4.6E-03 0 65€+02 | 15603 | 00E.00 1 00E«00 - 46E03
4 Juime (Unpar Dinpacal Aran, Upper dponal mrna (00K RO0V1I] 7772000 | 9252 | TEMHSD10312] 772872000 | drect 10 ] oo0s4 | 385 1 4270 [ 14€03 | 56603 | 19€0) . 13602 4 71E+02 | 14603 | S56E00 | 1.9603 - 13602
4 Juine Dpoaal Acan, UDA 3 1R00114] 7772000 | 9253 | TEMHSO10312] 772072000 |  rect 10 | oo0s4 | 385 1 4038 0 1.5E03 | 0.0E+00 | 0.0E+00 - 4.5E-03 [] 6.7E+02 | 15603 | 0.06+00 ] 0.0E«00 - ¢ 5E-0)
4 June Swackbect | o4 LDAW R4 1800115 | 777000 | 9254 | TEMHSOI0312} 7282000 |  drect 10 | ooosd | 385 1 4115 0 15603 | 0.06+00 | 0.06<00 - 4403 [] 68E+02 | 15603 | 0.0€+00 | 0.0E+00 . 4.4E-0)
4 fure [Lowse Dapesal Araa LDA | 1R00116| 772000 | 255 | TEMMSO10312| 772822000 | dwsct 10 [ 00064 325 1 4850 0 1.2E03 | 0.0E+00 | 0.06+00 - 3.7E-03 0 8.1E+02 | 1.2E03 | 00E+00 | 0.0E-00 - 3.7E-03
4 [Mre Lowss Dinpesal Arsa LOAZ 1R00117] 7772000 | 9256 | TEMHS010312] 72872000 | drect 10 | 0.0084 | 385 1 497 [ 1.2603 | 0.06+00 | 0.0E+00 . 36603 [ 83E+02 | 12603 | 00E+00 | 0.0€+00 - JEEDY
4 Jura Lowsr Disposal Arsa. LDA 3 1Ro0118) 7772000 | 9257 | TEMHSO10012] 7012000 | drect 10 foo0sd | 3 1 S460 1 11603 | 11603 | 57605 - 52603 [ 9.1E+02 | 11603 $IEQ | 57E05 - 52603
g™ {Swtchiback, Swichiack 2 1RQ0MG] 77772000 | 9258 | TEMJSO10312] 773172000 | dvect 10 |oooss | 385 1 4550 0 1303 | 0.0E+00 | 0.0+00 - ¢.0E-03 [) 76E+02 | 13603 | 00E-0 | 0.0€+00 - 40E-0
« |hee Roed, Mins Road 1 IR00120] 77772000 | 6259 f TEMHSO10312 | 81172000 drect 10 ] 00064 | 35 1 4100 [] 15603 | 0:06+00 | 00E+00 - 4 4E03 0 68E«02 | 1.5£0) | 0.0E400 | 00E+00 - 4.4E-0)
4 Jure [Road, Mere Road 2 1R00121{ 7772000 | 9260 | TEmisot0312] asr2000 drect 10 {00064 | 385 1 4038 ] 15603 | 0.06-00 | 0.0E«00 - 4.5603 0 6IE02 | 15603 | 006400 | O0E+00 - 45600 |
4 [uine Gate. Mcia gute 1R00122| 777000 | 9261 | TEMdSO10312] 12000 arect 10 | 00084 385 1 5100 2 1260 | 24603 | 42E04 - 7.4E-03 2 856+02 | 12603 | 24603 [ 42604 . 74603
4 [Mine [Rosd. bde Road 7 1R00124 ] 7272000 | 9260 | TEMHSO10312} 21172000 dreol 10 [ 00084 | 385 1 4085 0 15603 | 0.06+00 | 0.0E+00 - 44603 ) 6.8E-02 | 15600 | 00E+00 | 0.0E<00 - 4.4E03
4 fune Read. bina Road 1 1R00125] 7m2000 | 9264 | TEmsO10312] 12000 drec 10 {00084 185 1 4408 ) 14E03 | 0.0E«00 } 0.0E~D0 . 49EDI [ 2402 | 14603 | 00E«00 | 0.0E+0 - LIE0D
¢ [hne Swachbaci 2 1R00126] 7/272000 | 9265 | TEMASO10312] /12000 dract 10 | 00064 | 385 1 a87 [ 14503 | 0.0E+00 | 0.0E400 - 4.1E-03 0 73E+02 | 1.460) | OOCE«00 | 0.0E+00 - 4B
4 [Mre Lower Diagosal Arss. LDA 3 1R00127] 7m/2000 | 9266 | TEMHSO10312] /172000 drect 10} 00084 | 385 1 4280 4 14E03 | 56€03 | 19603 - 1.3E02 4 7AE402 | 14603 | 5603 | 19E-03 - 1.3E;
4 [uine Lowsr Daporal Area, LDA 1R00123] 7R2000 | 9267 }TEMHSO10012] 84172000 drect 10 [ooc08s § 385 1 4210 1 14603 | 1.4603 | 7.2E45 . 8TE-0) 1 TAEX02 | 1.4E03 1.4E03 | 7.2E05 - 6.7E-03
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ATTACHMENT 2. DETAILED TEM RESULTS FOR AMBIENT AIR SAMPLES FROM LIBBY, MT

TOCATION & SAMPLE INFORMATION ANALYSIS INFORMATION TEM RESULTS POOLED TEM RESULTS

Sahtod for sumpie |aratysns| amtys | anayais | Prop | oou Joosue| Era | ko [vomme| nia | AU 1 Gone | 00% Pateronclak frowinia] TH8 | Tl Pockd TEM | %% Pelesencl,
Zons Addenns Locatien Descripton er:\:yﬂl Index 0 ::: 0 Mathed Date Mathod | Coumted | grum’y | () } Fastor | (L) Strue 5"(1::_\‘#7 {wies) Cone (weg) ‘wgw m::' s«(;:‘u)l.\‘ty A:'.l(i:r Pooked Y(‘E:‘,Ah Cons|
LI ] [Lowsr Duaetal Area. LDA 1 1RO0129F 772000 | 9268 | YEMASO10312 | /12000 dract 0 00064 | 25 1 4254 [ 14E403 | 0.0E+00 | 0.06+00 . 4703 Q T1E02 | 14603 0.0E-00 | 0.0E+00 - 42603
4 e Swachbeck Swichback 1 1RO01Q | 7472000 9269 | YEMISO10312 | 8112000 duect 10 0.0064 | 385 1 4100 k) 1.5€03 44E-03 | V.2E0) - 1.1E02 3 8.8E+02 15603 44600 1.2603 - 11602
4 jume Uppar Duposal A, UDA 2 JR00131} 742000 | 9270 | TEMMSO10312] 84172000 drect 10 0.0064 | 185 1 220 2 14603 | 29E-03 | S.9E04 - 9.0EDQ 2 TOE+02 | 1.4E-03 29603 5.1€04 - 9.0E03
4 e JUpper Dmpasal Arsa. UDA | 1R00132F 72000 | 9771 | TEMSO10312 |  8/172000 duecl 10 0.0064 | 305 1 4343 0 1.4€03 | 0.0E«00 | 0.06+00 - 4 2£-03 0 126402 § 146403 0.0E+00 |} 0.0E+00 - 4.2E-03
4 Piee [Raed M Rawd 7 WR00134} 702000 | 9273 | TEMHSO10312 |  8/172000 dect 10 0.0064 | 385 1 4170 9 1.4€0) | 0.0E+00 ) 0.0E+00 - 4.3€-03 0 696402 | 14603 C.0E+00 | 0.06+00 - 43603

4 jNene [Rasd, Miny Read | SELOW LDA YRO0135| 7A¢2000 | 274 EMSO!OJ‘Z 8172000 deact 10 0.0064 | 385 1 4123 0 15E0) | 0.0E+00 | 0.0E+00 - 4.4E-03 0 A.9E«02 15603 0.0€+00 0.0E+00 - 4.4E-0

4 jhine [Swachback Swsichback 2 bekow LOA 1R00136 | 762000 | 9275 | TEMISO10312) 8r1/2000 drect 10 00064 § 385 1 4123 0 1.56-03 | D0E+00 | 0.0E«00 - 4.4E-0) 0 6.9E+02 1.56-03 0.0E+00 0.06+400 + 4.4ED;
4 [Mne fLower Dnpesal Avoa. LDA Aoess Dead Pne 1R00137| 7m000 | 9276 | TEM-ISO10312 &/t2000 drect 10 0.0064 | 35 1 4274 1 14E03 14EQ) | 72E05 - 6.7E0) 1 7AE-02 1.4E03 1 4E-03 1.2605 - 676403
4 | Lowst Dusposal Ao LOA 2 1R-00138 | 782000 | 9277 | YEMHSO10312 | 8272000 deect 10 0.0064 | 385 1 4300 [ 14603 | 00E+00 | 0.0E+00 - 4.2603 0 7.E«02 1.4E0) 0.0€ +00 Q.0E+00 - 4.26-0)
4 | fLowsr Dmposal Acen LDA 1 1R00133 | 7872000 | 9278 | TEMHSQ10312 | 8272000 dewct 0 0.0064 | 5 1 4085 0 15E0) | 00E+00 | 0.0E+00 - 4.4E-03 0 6.8E+02 | 1.5E403 0.06<00 | D.OE+00 . 44603
4 |Ne Swichback, Swackbach 1 batwsen UDA and LDA by R4 1R00140| 7572000 | 5279 | TEM45010312 { 87272000 drect 10 00064 | 5 1 4193 0 1.4E0) | 0.0E+00 | 00E-00 - 4.3E-03 0 T.0E+02 | 14E Q.0E+00 | 0.0E+00 - 4.3£03
4 [Mee [Uspor Oupasal Arsa UDA 2 tR00141] 7452000 | 9280 | TEM{SO10312] 822000 drecl 10 00084 | 25 1 4280 1 14E03 14E-03 | 72EDS - 6.76-03 1 TE«02 1.4E03 1 4€03 7.2€05 - 6.7E-0)
4 |ane Uppar Dmposnl Arwa. Upper daepasal e UDA | 1R-00142} 7872000 | 9281 | YEMASO10312 /272000 dwact 10 0.0064 | 385 1 4057 0 15603 | 00E+00 | 0.0E+00 - 4.4E03 [] &6.7E+02 | 1.5€0) QO0E+00 | 0.0E-Q00 - 4.4£-0)
4 uma [Road, Rty Creet R4 Bonom 1R-00144 | 7110/2000 § 9283 | TEMHS010392 | 8722000 direct 10 0.0064 | 385 1 4000 4 15601 { 0.06+00 | 0.0E<00 - & 5€-03 0 §.6E+02 1.5E03 0.0E+00 0.0£+00 - 4.56-03
4 |wne Road. Ramy Creeh Rd L ower Gt 1R00145 | 71102000 | 9204 | TEMISO10312 | 87272000 drect 10 0.0064 { 35 1 4150 0 1.4E03 | 0.0E+00 | 0.0E+Q0 - 4 3E-03 0 6.8€+02 1.4E03 0.0E «00 Q.0E+00 - 43EQ)
4 |Ne Oem 1R-00148 ] 7/1072000 | 9285 | TEM4SO10312 | 2/272000 drect 10 0.0064 | 5 1 4090 0 1.5€03 | 0.0E+00 | 0.0E<00 - 44E-0) 0 5.8E+02 15603 0.0E+00 0.0E+00 - 4.4E-0)
4 [Noe Tadags Pis 1R00147 | 7/1072000 | 9286 | VEM-ISO10312} 87272000 Sract 10 0.0064 | 385 1 4019 0 4.5E-0) | 0.0E+00 | 0.0E+00 - 45E-03 0 §.7€+02 1.5€03 Q.0E-0Q Q.0E+00 - 45E03
4 e Swichbach, Swichbach 3 1R-00148 ] 7/10/2000 | 9287 | TEMAS010312 § 87272000 drect 10 Q0064 | 385 1 4367 0 14EQ) | G.OE«Q0 | 0.0E«Q0 - 4.1E-0) 0 7.3E+02 1.4E-01 Q.0E+00 0.0E+00 - 4 1E-0)
4 |Mne [Road. Fork by 41 and ke Road 1R-00149] 710/2000 | 9288 | TEMHS010312 f 4272000 diracl 10 00064 | 345 1 4l 1 1,5€-03 1.5E0) | 74ED5 - 6.9E-03 1 6.9€+02 1.5E-03 15600 7 AEQS - 8.9€-0)
4 |Mma [Gats, Mine pate IR-00150 | 711072600 | 9289 | TEMHSO10312 | 822000 droci 10 0.0064 | 15 1 424 ] 1.4E03 | 0.0E+00 | G.0E+00 - 4.3E-03 L] 7.0E+02 1.4E03 0.0E 00 Q.0E+00 - 43603
4 |Nne Property Yop of quaa JR-00151| 7102000 | 9290 | TEM4SO10312 | 8272000 direct 10 0.0064 { 385 1 4346 0 14603 | 0.0E+00 | 0.0E-00 - 4.1E-0 0 1.2E«02 1.4E03 0 0E +00 0.06+00 - 4.1E03
4 [Mne Property, MWark West 1R-00152 | 711072000 § 5291 | TEMSO10312 | 8272000 dract 10 00064 1 325 1 4066 [ 15603 | 00E+00 | 0.0E+-00 . 4.4E-03 0 6.0E902 1.5€03 0.0E <00 0.0E+00 - 4.4E-03
1 |$52E. Spruce St [Property Cay Had IR-0015¢| 7/1072000 § 9293 | TEMISO10312 | 8/472000 drect 10 0.0064 { 385 1 4294 0 1.4E01 | 0.0E+Q0 | 0.0E«00 - 4.2€-03 0 7.1E+02 1.4E03 0.0E+00 Q.0E«00 - 4.2E03
2 |247 ndua Hoad R - Plumroer Ebementary Schoc! Praperty, Plumsrar School 5 1R-00153 | 2102000 | 9292 | TEM-ISO10312 | 8142000 droct 10 0.0064 { 385 1 3536 0 15SE93 | 0.0E+00 | 0CE+0D - 4.5E-0) Q 6 6E+02 1.5603 0.0E+00 0.0E+00 - 45603
3 [Jerry Dean Park. MicGrade School Proparty, Jatry Dsas Park 1R-00155] 7/1072000 | 9204 | TEMS010312 | /472000 drect 10 0.0064 | 2S 1 4430 [ 1.3E03 { C.0E«00 { 0.0E+00 . 4.0E-03 ] 7.5E+02 1.3E-03 0.0E+00 0.0E+00 - 4.0E03
4 hne [Rosd, Ramy Craak R4 Sctiam 1R00157 | 71172000 | 9296 | YEM-IS010312 | &142000 drect 10 0.0064 | 85 1 4304 1 14E03 1.4€03 | 7.2€405 . 6.6E-0) 1 7.2E+02 1.4E-03 1.4E-0) 7.2E05 - 6.6E03
4 M [Rond, Ry Cresh Rd Lower Gats 1R00158 | 7/4172000 | 9297 | TEM-ISQ10312{ &/42000 dract 10 0.0064 | 385 1 4480 1 1,303 1.3E03 | 6.9E-05 - 6.4E-03 1 7.4E+02 1,380 1.36-03 6.0E-05 - 6.46-0)
4 |Mme Daen 1R00159] 7/41/2000 | 9298 | TEMHS010342 | 8772000 qreci 10 0.0064 | 385 1 4139 0 VAED) | 0.0E+00 | 0.0E+00 . 43E03 9 1.0E+02 1.4EM 0.0E+00 00E+00 - 43503
4 |une Tekgs Pie 1R-00160 ] 741172000 | 5299 ] TEM-ISO10312 | 8772000 el 10 0.0084 | 385 1 4304 Q 1.4E03 | 00E+00 | 0.0E+00 - 4.2E-03 0 7.26+02 1.4E-0) 0.0E+00 QO0E~Q0 - 42600
4 s Swchback, Swechbech IR00161] 711172000 | 9300 | TEMHSO10342 | 8772000 drecl 10 0,0064 | 385 1 4264 0 1.4E0) | 0.0E-00 } Q0E+00 - 4.2E-0 0 7.1E+02 | 1.4E0) 0.0E+00 | 0.0E+00 - 4.2E-03
4 |Mine Roed, Fork by 401 and Mene Road 1R-00162| 7/1172000 | 9305 | TEM-5010312 ] &/7/2000 drect 10 0.0064 | 325 1 4149 ] 1.4E03 | 0.0E+00 | Q.0E+00 - 4.3E-03 0 8.9E +02 1,4E-03 0.0E+00 0.0E+00 - 4.3E0)
4 [une Gate. Mow geta 1R-00163 | 71172000 § 9302 | TEM-ISO10312 | A72000 Jrect 10 0.0064 | 385 1 4505 ) 1.3603 | Q.0E«00 | 0.0E+00 . 4.0E-03 Q 1.5E+02 1.3E-09 0.0E+00 0.0E+00 - 40603
4 e Progenty, WUdNorh Wasl 1R-00165 | 7/11/2000 | 9303 | TEMISO10312 | 8772000 drect 18 0.0064 | 345 1 4494 0 1.3E03 | Q.0E+00 | 0.0E+Q0 . 4.0E03 ] 7.5€+02 1.3E03 0.0E+00 Q.0E«00 - 40603
2 [247 indan Head R - Plummes Elenentary Schoal School Ptummer Schoc! 1R00166 | 71172000 | 9304 |} TEMISO10012 |  B8/372000 droct 10 0.0064 | 385 ) 4130 Q9 15603 | 0.0E«00 { QOE«QD - 4.4E-0) 0 8.9E+02 1.5603 0.0E+00 Q0E+00 - 4.4E-03
1 [382E. Spruce S1 [Preyesty, City Hal 1R-00167 | 7/14/2000 | 9305 | YFEM-ISO10312 | 8/8/2000 dzect 10 0.0064 | 385 1 4522 0 1.3E03 | 0.0E«00 | 0.0E-00 - 3.9E-03 0 7.7€+02 1303 0.0E+00 0.0E-00 - 3.9E-03
3 |[dery Dasn Park, McGrode School Property, Jemry Cean Park 1R00168 | 7/11/2000 | 9306 | TEM-ISO10312 | 82872000 dyect 10 0.0064 | 335 1 4531 Q9 1.3E0Y | 00E+00 { 0.0E+Q0 - ).SE03 0 7.7E+02 1.3€-03 0.0E+00 0.0E+00 - 3.9E-0)
4 Moo Rosd, Raxny Creek R4 BaDorn 1R-00170| 71272000 | 9308 | TEMHSO10312] /872000 diract 10 0.0064 | 385 1 4570 0 1.3E-03 | 0.06+00 | 0.0E+00 - 3SE-0) 1] 1.6€+02 1.3E-03 0.0E+00 Q.0E~00 - 39E-0I
4 |mne Gete, Anary Creek Rd Lower Gt 1RQ0174{ 71122000 | 9309 | TEMHSO10312 | 67872000 d7oct 10 0.0064 | 385 1 417 [ 1.3E-03 | 0.0E+00 | 0.0E«00 - 3$E-0) 0 1.7E«? 1.3E-03 0.0E+00 Q.0E+00 - 39ED)
4 |ume Dam 1R00172| 71122000 | 9310 | TEMJSO10312 | 87372000 dracl 10 0.0064 | 35 1 4738 0 1.3E-0) ] 0.0E+00 | 0.0E«00 - 38E-03 0 1.9E<? 1.3E03 0.0E+00 0.0E+00 - 3.8£0)
4 [ume Tatngs Pde 1R-00173] 7/12°2000 | 9311 | TEMHS010312| 8472000 drecl 10 0.0064 | a5 1 415 1 1.5E03 1.56€-03 | 7.5E05 . 6.9E-03 1 8.8E+02 1.5€03 1.58-03 7.5E-05 - 8.9€03
4 [N Swizhback, Swachback ¥ SRO0174} 7/12/2000 | 9312 | TEM4SO10312 | 822000 doci 10 0.0064 | a5 1 4008 ] 1.5€-03 | 0.05+00 | 0.06+00 - 4.5€-03 0 6.TE+02 1.5€03 0.0E+00 0.0E+00 - 4.5E-03
4 |hne Road, Ford by 431 and Mera Road IR00175| 71122000 | 9313 | TEMISO10312 | 82000 grecl 10 0.0064 | a5 1 4375 2 1.2€03 25E03 | 44EQ4 . 7.8E01 2 8.1E+02 12603 25603 4.4ED4 . T8EDD
4 [N Property, Top of mene 1R00178 | 77122000 § 9314 | TEMIS010312 | &/11/2000 direct 10 0.0064 | 385 1 495 2 1.2€-03 25603 | 44ED4 - 7.7EQY 2 8.1E+02 12603 2.503 4.4E-04 - 17E-0)
1 Pdwork Wast Proparty, WiWork Watl 16 JR-00177 ]| 771272000 | 9315 | TEAMISO10312 | 8/11/2000 direct 10 0.0064 | 385 1 4506 2 1.3E-03 27E03 | 4TED4 . B4E0D 2 1.5€402 1.3E-0) 27603 47604 - 8.4E-03
2 |247 Indian Head R4 - Purmmar Elemantary School Property. Plumaner School 1RO0178 | 241272000 | 9316 | TEMJSO10312 | 8/11/72000 direct 10 00064 | 335 1 4773 0 13603 | 0.0E+00 [ 0.0E+00 - .8E-03 0 7.9€+02 [ ¢3E-03 Q.0E+00 | Q.0E+00 . JAEDY
1 |3S2E. Spruca & Pragerty, Cy Hall 1R-00179 ] 71272000 | 9317 | YEMHSO10312| 871172000 diect 10 0.0064 | 85 1 49N 0 12603 | 0.0E«00 | 0.0E«00 - 3.7EQY 0 8.2€+02 1.2E03 0.0€ +00 0.0E«00 - J7E0I
3 ey Dean Pork. McGrade Schodl [Property. Jesry Daan Pork 1R00180 | 71272000 | 9318 | TEMHSO10312 | 8/11/2000 droct 10 00084 | NS 1 5099 0 12803 | 0.0E+«00 | 0.0EQ0 . ISE-QI 0 8.5E +02 1.2603 0.0E+00 0.0E+00 - 3.5E-0)
3 |derry Denn Purk, cGrade Sehoal [Proparty, Jery Dean Perk 1R04005] 11/11472000] 10198 | TEMASO10312 | 1172772000 drect 10 0.0064 | 5 1 4800 0 1.3E-03 | 0.0E+00 | 0.0E+00 - 36E-03 0 8.0E+02 1.JE03 0.0E+00 0.0E+00 - 3.8£-03
1 |952 €. Spruce 51 [Property, Cty Hat/Alhdatx Clud IROA006 | 1914720001 10199 | TEM4S010312 | 112772000 direct 10 0.0064 | 385 1 4560 0 1.3E03 | 0.0E+00 | 0.0E«00 . 40E-03 Q 7.6E+02 1.3E03 0.0E 00 0.0E+00 - 4.06-03
2 47 indan Head Rd - Plurmmar Elsmentary School Schodl, Pharvruer School 1R-04007 | 1171472000 10200 { TEM-ISO10312] 112772000 diact 10 0.0064 { 385 1 4380 [ 1.4EQ3 | 0.0E+00 [ 0.0E-00 - 4.1€-03 [ 73602 1.4E03  OE+00 0.0E+00 - 4.1€03
2 {7 Indian Haad R4 - Pammas Elemantary School School. Pomymer School 1R-04009 | 111162000 10201 | TEMS010312] 1172772000 drecl 10 0.0064 | 385 1 5760 [ 106-03 { 0.0E<00 | 0OE+00 - 3.1E03 [ 9.6E+02 1,0E-0) 0 0E+00 00E-00 - J.1E-03
3 [Jarty Dean Park, bicCrade School Property, Jyay Denn Pork 1R04010 | 1111672000] 10202 | TEM-1SO10312 | 11/2772000 drec 10 0.0064 | 85 1 5760 [ 10503 | 0.06+00 | 00E+Q0 - 3.1E€-03 0 9.6 +02 1.0E03 0 0E+00 0.0E+00 - 3.1E-0}
1 [952E. Spruea 1 Property. Cy Hel JRQ4011 | 111872000 10201 | TEMLSO10312 | 1172772000 diocl 10 00064 | 345 1 5780 9 1.06-03 | 0.0E+00 | 0.0E<00 - J.1EOI ] 8 6E+02 1.0E03 00E+00 Q.0E-00 - J.IEDY
3 ey Duan Park, McGrads School Property. Jemry Dean Park 1R04025 | 111572000] 10208 | TEMSO10312{ 112772000 | e 10 {00084 ] s 1 5004 [ 1,260 | 0.0E+00 | 0.0E<00 - 36E-03 0 83602 | 12603 | 00E+00 | 00E-00 - 36E03
1 [952E. Servea St Preperty. Cey Had 1R-04026 | 111152000] 10207 | YEM-ISO10312 | 1122772000 dract 10 00064 | 385 1 4568 0 1.2E0) | 00E«00 | G.0E<00 - J.6E-00 0 8.3E402 1.2E03 0.06+00 0.0E<00 - 36E-03
2 |747 inwn Head Rd - Phimmer Elemantzry Schood Schoot, Prmmaer Schoot 1R04027 | 11152000 ] 10208 [ TEMISOtON12 | 1172172600 | drect 10 {00064 | 385 1 4980 [ 12603 | 0.0E+00 | 0.0E+00 - 3.6E03 [ 835402 | 1.2E03 | 00£<00 | 0.0E+00 - 36E-03
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ATTACHMENT 2, DETAILED TEM RESULTS FOR AMBIENT AIR SAMPLES FROM LIBBY, MT

LOCATION & SAMPLE INFORMATION ANALYSIS INFORMATION TEM RESULTS POOLED TEM RESULTS
bariiesd sompte |anaiyus] anatyan | avaute | Pp | cos [oosin] Ea | F {votme] wun | 270 Ly cone | w0 potmonch an [rouniy] ol [ Tl |Poolsd TEN | 8% PolssonCL
Zone Addross Lecation Descrpion N;',"‘" duxld | oy o Method Dats | Method | Counted | gneny | ey [Factor| @3 | strue s"(‘:;‘,’” [ Cone (alec) swcu1 E‘:l":‘(‘::) s"(‘::;:k’ “('.f:‘:;" Pooled '('E,f‘,"' Cone
2 |247 ingun Hewd Rd - Prumenes Elamentary Schoot Propenty. tnkan Hasd N4 #1 [ WRA5947 | 711172008 | 3048 | TEM-AHERA | 74122001 | drect 0.0516° 1504 0 50603 | 0.0E400 ] 0.0E+00 - 1.5E.02 [) 43E-02 | 23603 | 00€-00 | 0.06+00 - 5.9€-03
10378 | TEM4S010312 | 9172000 |  drect 10 | 00059 | 388 1 1504 [) 43600 | 0.0E-00 | 0.0E+00 - 1.3€02
2 [247 1asmn Hasd Rd - Prucrer Elememtary Schect Proyarty, inkan Heod Ro 2 [ 1805948 ] 7112001 | 3049 | TEM-AMERA | 7120001 | drect ogsie | | ] ste ) 49€0) | 0.06400 | 0.06-00 - 15602 ° 446+02 | 23603 | 00E«00 | 0.0E400 - 6.8E-03
10379 | TEmIso10312] sn7root | deea | 10 | o005y | 3es | 1519 0 G3E03 | 0.06+00 | 00E00 . 13502
2 [147 ndamn Hand Rd - Phomener Elemariary Scoend [Presery. Intan Hond R4 10 1R0S349] 711172001 | 3050 | TEMMAHERA | 2132001 | dveat 0.0516° 1498 0 S0E03 | 0.06400 | 00E+00 - 1.5E-02 ° 436402 | 23603 | 00E+00 ] 0.0E<00 - 7.0E03
10380 | TEM4SO10012| 81772001 |  dreat 10 | 0.0089 | 385 1 1498 0 44E0) | 00E+00 | 00E+00 - 1.3E-02
2 247 Indien g RY - Plumes Elaimancary Schosd [Prapeny. PES1 IRO5955| 711272001 | 3051 | TEMAAHERA | 7/14°2001 { drect | 0.06¢5° 7 1 45603 | 006400 | 0.0E<00 - 1.4E402 0 QIEA2 | 236403 | 0.0E<00 { 0.0E+00 - G.BE-Q3
29015 | TEM4SO10312] 4242002 | OIRECY 10 ] 00061} ass [ 1323 o | 4sE01 | 00400 | 00E00 - 14E02
Y |3 Hagreay 28 [Proporty. Suots 1 1R06007 | 711472001 | 10406 | TEMHSO10012 | 8292001 | drect 10 | 0.0061 ) 385 1 1380 ) 46603 | 0.06+00 [ 00E-00 . 1.4E02 0 226402 | 46E0) | 0.0E+00 | 0.0E+00 - 1.4E02
1 fusHgrver s Progwcy, Sl 1 1R06008 | 71142001 | 10407 | TEWMSO10312] 82072001 | drect 10 ] 00081 | 385 1 1380 ) 46E03 | 0.0E«00 [ 0.0E«00 - 1.4E-02 0 22602 | 46603 | 00E-00 | 0.0E+00 - 1.4E-02
1 MM Hghwey 28 PPrperyy. Loks 3 19 1R06009 | 7142001 | 10408 | TEMLISO10312 | 22972001 deec| 10 0.006t | 385 1 1377 0 46603 ) 0.0E<00 | 0.0E+00 - 1.4E02 0 226402 | 48603 | 0O0E.00 ) 0.0E-00 - 1.4E02 |
3 s igraar2s Property. Siotha 4 1R06010 | 7142001 | 10609 | TEM4SO10312 | 8202001 | drect 10 | 0.0061 [ 385 1 1380 [) 46603 | 0.06+00 | 0.0E+00 - 1.4E02 0 226402 | 46E0) | 0.06+00 | 0.0Ee00 - 1.46-02
3|38 Hgheny 28 Proporty. Suohs § 1R06011 | 7142001 | 10410 § TEMHSO10312 ] 0202001 |  deect 10 | 0.0061 | 35 1 1380 ) 46600 [ 00E+00 | 0.0E+00 - 1.4E-02 0 226402 | 4603 | 00E+«00 ] 0.0E«00 - 1.4EQ2
3 [sghew2s Provery. Svke § 1R06012] 1na2001 ] 1041y | TEMISO10312| 87292001 | drect 10 | o081 | 35 1 1371 o 46603 | 006400 | 00E+00 - 1.4E2 0 2.26+02 | 46603 | 00E+00 | 0.0E400 - 1.4E02
2 {150 Educabon Way - Libby Hegh Scheol , LHE tack oo 34 1R08164 | 72672001 | 10475 | TEMMSO10312 | 972001 drect 10 0011 | s 1 1284 ) 28603 | 0.06+00 | 0.0E+00 - 8.3E0) ° 36E-02 | 28600 | 006400 | 0.0E<00 - 33EDY
2_{150 Ecucamca Way - Lbby High Scheol —rer 1R081651 77262001 | 10476 | TEMdSO10312 ] /52001 drect 10 001t { s 1 1264 0 28E03 | 0.06+00 | 0.0€+00 - 8.3€-03 ) 366+02 | 28603 | 00E+00 [ 0.0E+00 - 8.3E-03
2 {190 Eeucamon Way - Lisby High Scheol [Provery, L8 rwci ronns 13 1R06166§ Tnsre001 | 42515 | TEMMS010012] /152001 | DIRECT 10 o011 | a8 [ 1257 0 20503 | 0.0€+00 | 0.06+00 - 8.3603 o J6E+02 | 28E03 | 0.06+00 [ 0.0E«00 - 8.3E-03
2 [150 Educanon Way - L bby Hgh Scheol [Preperty. LHY ack rewis 4 1R06167 § 772872001 | 10478 | TEMISO10312 ] 8182001 drect 10 0.014 385 1 1257 0 28603 | 0.06+00 | 0.0E«00 - 8.3E-03 0 36E«? | 28803 0.0E+00 0.0E+00 - 0.3E-03
2150 Ecucaion Way - Liby High Schoel Prapary. LHS-A 1R06177 | 7r2672001 | 84139 | TEMMSO10312} 842001 | DIRECY 10 | 0011 | s 1 1203 ) 29603 | 0.0€+00 | 0.0€400 - 8.76-03 [) 346402 | 29603 | 00E+00 | 0.0E«00 . 87603
2150 Education Way - Loby High Scheel Propeny. LIS 1R06178 | 172672001 | 64140 | TEMHSO10012| en2001 | DIRECY 10 0011 | 335 1 1200 0 296-03_| 0.0E+00 | 0.0E+00 - 8.7E-0) [) J4E+02 | 29603 | 006400 { 0.0E+00 - $.7E-03
2_]150 Educabon Way - Ly Figh Schoat Propery, LH3-3 1R06179 ] 772672001 | 64td1 | TEMHSO10312] #372001 | DIRECT 10 0011 | 38 1 1206 ) 29603 | 006400 | 0.06400 - 8.7E-03 0 346402 | 29603 | 00400 | 00«00 - 8.7E-03
2150 Ecucanon Way - Lisby egh Sciool Property, Urit-4 1R08180 | 72672001 | 64142 | TEMHSO10312] 002001 | DIRECT 10 0,011 | 388 1 1203 0 29603 | 0.0E+400 | 0.0€.00 . 8.7€-03 0 2.46+02 | 29603 | 0.0E«00 ] 0.0E«00 . 8.7E0)
2 |150 Evucation Way - Lbiry Hegh Schosl fpropecy. LHES 1R06181] 77262001 | 64143 | TEMISO10312] 832001 | ORECT 10 0011 | a8 1 1200 0 29603 | 0.0£+00 | 0.0E+00 - 8.7€-0) [] 346+02 | 29603 | 00E«00 [ 0.0E+00 - 0.7E0)
2__[150 Educanon Way - Lbby High School —— 1805182 | 77260001 | 64144 | TEMISO10312] 802001 | OIRECT 12 0.011 | 388 1 1203 o 24600 | 0.0E+00 | 0.0E+00 - 7,320 0 41E+02 | 24E03 | 0.0E«00 | 0.0E+00 - 1.3E-03
2150 Evvrancn Way - tbby Hegh Schodd  LHe-1 1R06183 | 7262001 | sa145 | TEM4SO10312] aw2000 | DIRECT 10 [TREED 1 1208 0 29603 | 0.0E400 | 0.06%00 - 8.JE0) 0 346402 | 29600 | 00E«00 [ 0.0E+00 - ATE-0D
2 1150 Edocaton Way - Ly Hgh Schost JPropenty. LHS4 1R06184] 11260001 | 67524 | TEmisonata} sen00t | DIRECT 1§ 0011 | 8 [ 1200 ] 29E03 | 0.0E+00 | 0.0E+00 - 8.7E.03 0 34E-02 | 29E03 | O0O0E+00 | 0.0E+00 - 8.7E-0
2101 Sk R - Lbby Maddle School —y 1RO7075 | 882001 | 10896 | TEMISOI0012] 51272001 | drect 10 ] 00059 | 325 ] 1545 0 42603 | 0.06-00 | 0.06+00 - 1302 0 246-02 | 42603 | 00€+00 ] 0.0E+00 . 1.36-02 |
2 [10 5k Ra - Lihy Maie Schedd [Proserty Lis-2 1R07076 | 822001 | 10887 | TEMMSO10012] 9122001 | drect 10 | ooose | 385 1 153¢ 0 43603 | 00E+00 | 0.0E+00 - 13602 [ 246402 | 43603 | 00E«0 | 0.06<00 - 13602
2 103 5t Ra - L by iddie Schol [Praperty thiS3 1R07077] 822001 | 10838 | TEMMSO10012 | 8122001 | drect 10 | 0.0085 [ 5 ' 1534 0 43600 | 0.0E+00 | 0.0E«00 . 1.36-02 ] 246402 | 43E03 | 0.0E+00 [ 00E+00 . 1.3E-02
2 [101 51 Ra - Lbby Mt School Proparty. US4 1R07078 | 882001 | 10893 | TEMHSO10312] 922001 | drect 10| 00059 | 385 1 1534 0 43603 | 0.0E+00 | 0.0E-00 - 1.3E-02 [] 24E-02 | 43EQ3 | 0.0E+00 | DOE+00 - 1.3E-02
2 101 56 R~ Liby Midd Schocd Property. LS4 1R07079| 882001 | 10300 | TEMHSOt0312 | 122001 | dreat 10 | 00059 [ 385 1 1503 0 43603 _{ 006400 [ 0.0E+00 . 1.3€02 Q 216402 | 4JEQ) | 00€+00 | 00E«00 - 1.3E02
2101 S Ra - Lbby Mhdde Schaod Progery. LS4 1R07080 | 887001 | 10901 | TEMISO10312 [ 91122001 | drect 10 | 0.0059 | 385 1 1537 0 47600 | 0.06<00 | 0.0E+00 - 13E-02 0 24E-02 | 42603 | 00E«00 | 006400 . 1.3E-02
2 [191 5 Rq . Loty hiaidie School [Propecy. Liss.7 1R-07081| 8872001 | 10902 | TEMHSO10312] 91272001 dvecl 10 00059 | 325 1 1515 0 43600 | 0.0E+00 | 0.0E+00 - 1.3E02 0 236402 | 43E03 | 00E-00 ] 0.0E«Q0 - 1.3E02
2101 SuRa - iy Waidie Schocl Preperty. LS4 107092 | 8872001 | 10903 | TEMIS010312 | 97622001 |  dwect 10 ] 0.0059 | 385 1 1511 0 43603 | 0.06+00 | 0.0E+00 - 1.3E-02 0 236402 | 43E03 | 0.0€+00 [ 0.0E«00 - LIE02
2 {1015k Re. Lbay Meide School [roperty. Parkeg Lot} 2 1R07542 ] #1420 | 11061 | TEMISO10312] 1232002 | drect 10 | 0.0061 | 385 [ 1665 0 38E03 [ 006400 | 0.0E«00 - 1.1E-02 0 266-02 | 3803 | 0.0E+00 | 0.0E+00 . 1.1E02
2 [101 86 R - Lbwy Metde Scaoot [Propecty, Parsng Lot 21 1R07543 | aaro01 | 11062 | TEMHSO10312] 17232002 |  owect 10| 0.0061 [ 285 1 1571 0 COE03 | 0.06+00 | 0.0E+00 - 1.26-02 0 25602 | 40603 { 00E-00 | 0.06+00 - 1.26-02
2 {10134 Ra - Ly Meddhe School [Peaparty. Purtmg Lotd IRO7544 ] 8142001 | 1106) | TEMISOI0012] 1032002 | drect 10} 0.006¢ | 385 1 1534 [) 4AE-0) | 0.0E+00 | 0.0E+00 - 1.2E-02 0 246402 | 4.1E03 | 00€+00 | 00E+00 - 1.2E02
2 [191 Sty Ra - Lidby Mddla Schaol Preperty, Pariong Lovd 1R07545 | /142001 | 11064 | TEMISO10312 | 1202002 | dvect 10§ 0.0061 | 385 1 1531 [ 49503 | 0.06+00 | 0.0€-00 - 12602 0 246402 | 49503 | 00E«00 | 0.0E400 - 1.2602
7 {Amory [Proparty. Armery sroparty sleng Resd 1R09016 | 873072001 ] 29162 | TEMHSO10312] 512002 | DIRECT 10 | 0.0061 { 325 t 883 0 7.4E03 | 0.0E«00 | 0.0E+00 - 2.1E-02 ] 14E+02 | 7.1E03 | 0.0E<00 | 0.0E400 - 2.1E02
S [KOC Fiyway Property. FA-1 1R-13866 | 1272002 | 6939 | TEM-AHERA | 1742002 drect 0.0645" 1344 0 4AE0) | 0.0E+00 | 0.0E-00 - 13E02 0 6AE+«02 | 16603 | 00E+00 | 0.0E+00 - 4.9€-03
42581 | TEMHS010312 | 5262002 | DIRECT 10 | 0011 ) 385 [ 1344 0 26E-03 | 00400 | 0.0E+00 . 7.8E03
5 [XDC Fyway [Preoey, FAH 1R-13875 | 152002 | 6945 | TEMAHERA | 11672002 |  drect 5} 00645 1427 ) 42603 | 00600 | 0.0E+00 - 1.3£02 [ 6SE-02 | 1SE0} | OOEO 1 0.0EWC - 46ED)
20881 | TEMHsO10312] 5297002 | DIRECT 10 0011 { 385 1 1421 [ 25603 | 0.0E+00 | 0.0E+00 - 7.3E03
5 |KOC Fiyway Prosenty. FA-1 1R-13878 | 2272002 | 6947 | TEM-AHERA | 2872002 drect s {00648’ 1358 [ 44503 | 0.06400 | 0.0E+00 - 1.3E02 0 626402 | 16E03 | 00E«00 | 0.0E400 - 49E03
27534 | TEMHS010312 | 3182002 | DIRECT 10 0.014 | 285 1 1358 [ 26603 | 0.06+00 | 0.0E<00 - 7.7E03
5 [KOC Fiyway Property. FA-1 1R-13887 | 21162002 § 27285 | TEMAHERA | 21192002 | DIRECT ‘ 00129 | 388 1 1728 ) 43603 | 43503 | 22604 - 2062 1 736407 | 14E03 | 14E0Q | 7.4E05 - 6560
27055 | TEMISO10312 | 3072002 | DWRECT 10 0011 | 335 1 1728 0 20603 | 0.0E+00
5 [KOC Fiywey Progecy, FA-Y 1R-13890| 3272002 | 27286 | TEMAHERA | 3372002 | DIRECT 5 00129 | 38§ [ 1292 [) 46E0 | 0.0E+00 0 S9E+02 | 1.7EDI | 0OE+00 | 0.0Ee00 - 5E-03
27149 | YEM4SO10312 | 1312002 | DIRECT 10 0011 [ 308 1 1292 [) 27603 | 0.0E+0
5 |Scaeang Plant Fyeay Property. FA-1 1R-13917 | V62002 | 20383 | VEM-AHERA | 182002 | OIRECT 5 1 0 42603 | 0.0E«00 0 246402 | 42603 | 0.0€+00 | 0.0E+00 - 12602
S [Scresnag Piact Fiyway Progarty, FA.1 1R-13920 | 32372002 | 27772 | VEW-AMERA | 4nRooz | OIRECT 5 1 1 SE0Y | 4SEQ 1 60EW0? | 1TEQY | 1.TEDI | 8.6E05 - 79603
20489 { TEM5010312{ 4172002 § OIRECT 10 | [}
$  |Sarenng Punt Fiyway Propenty Fa-1 IR-13943 1 422002 | 28520 | TEW-AHERA | 41872002 | OIRECT 5 i - o SEE-02 | 1.7E-0) 0.0E+00 | 0.0E+00 - 5.1E-03
28723 | TEM4s010312 | amso02 | OIRECT | 10 7] J8IE0)
S [Saeenng Plant Fiyuay Property. FA-1 1R-13946 | 428002 | 28733 | TEmARERA | snnooz [ OIRECT [ s 0 RETA B 4IE+02 | 246403 | 00E0 [ 0.0E+00 - 7.3E)
28737 | TEmisotdf2| 5372002 | DIRECT | 1o QOE0 - 15602
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ATTACHMENT 2. DETAILED TEM RESULTS FOR AMBIENT AIR SAMPLES FROM LIBBY, MT

TOCATION & SAMPLE INFORMATION ANALVSIS INFORMATION TEM RESULTS POOLED TEM RESULTS
Ssinctad for sumple |Anatysis| Anss | angysis | P | 00s [cosis] €A [ £ [vokme| win [ AP |y Gone | M0 PatssencL AN [Tomnia] TR | Telsl | Pesied TEW | 0% Pelacencl,
Zane Addrans Loaation Dascription -..;:.:,.. Ll I 0 Nothod Date | Method | Counted | pmen’) | gm’) | Factor | L | Ste "'(':::" (wes) Gona (clac) e m, h::;‘-m ‘7:.:;" . E':.," Gome

5 [5cioanng P Fipesy [Proverty, FAY TR130M9 | 54132002 | 29800 | YEMAERA | wianooo | piRECT | 5 Toomw | s | 1 | e 0 AIEDI [ OOE+00 | 00E+00 - 1.2602] © | 47Ew02 | 21600 | O00E+00 | G.0E+00 - 0.4603
29611 | TEMISO10312] &/16r2002 | DWECT | w0 [ ooose | 385 | 1 | e 0 U5E03 | 00E+00 | 00E:00 - 13642

S [Scraenmng Plast Fiyey Preperty FA-1 1R.13967 | 5/2472002 | 20870 | TEMAWERA | o002 | OWECT | 5 Jooiza | 388 | 1 | 1299 o 46ELY | 00E-00 | 00600 - 14602 | 0 | 226402 | 46E03 | OCE=00 ] 00600 - 14602

2 [F10 Neontgemary O Yrd_Y Hork of waier e oo rord TR13081| 6072002 | 30034 | JEMAHERA | ®a2002 | OWRECT | & o025 | 35 | 1 | 120 [ 4860 | COE+00 | 00E-00 - 146021 0 | 2.0E-2 | 43603 | O0E+00 | 0.0€+00 - 1.&02

7 s CouRa (Fropaty, SW ¥ountery ol shusms time \R14ZT1] S22002 | 72434 | TEM-ARERA | &rvoc2 J DIRECT | S | 00129 ] 388 | 1 | 1290 0 46603 | 0O0E-00 | DOE-00 - 14602] © | 2.26+02 | 46603 | O.0E+00 | DOE+00 - | 442

7 {14 Comtal Ra [Frep cty, SE boundery of orshunion Teae W | WRa72] Wenonz | 72435 | TEM-ANGRA | 2002 | DIRECT | 5 | odize | 385 | 1 | 1m0 o 46603 | DOE+D0 | 00E-00 - 14602 | O | 226+02 | 48603 | O0E-00 | 00E<00 - 14602

7 |14 3 Coare R [Progorty, HE boundory of txshomen Tons TR14273] 8272002 | 3115 | TEMAHERA | aa002 | DRECT | 5 |oors | 385 | 1 | 170 0 4TED) | Q000 | 00E«00 - 1.4€02 | 0 | 2.06/02 | 47603 | OOR~00 | 0.0€+00 - 14602

2 i3 Comal Ra Froparty WA bourdary of axchrtion 1008 VR14276| W22002 | 37716 | TEMFARERA | a0 | DIRECT | & {00129 35 | 1 | 1260 [ L7603 | D.0E-00 | O0E-00 - 1402 | 0 | 2.4E+07 | 47643 | G060 | DOE-0 . 140

2 [0 oy Edr A Fropsrty, Soh ond txckeinon ¥oa TR14501] 81272002 | 31722 | TEMCAMERA | B/02002 | DIRECT | 6 | 601291 385 | v | 1316 0 4SE0) | GOE~00 | 00E-00 - 14E02| 0 | 276402 | 45E03 | 00800 ] 00600 - 14602

7[S90 Jay Evu Rd [Fropeny. £aat nd exchrion arss R 4502 | 81272002 | 31723 | TEWANERA | 81132002 | DIRECT | S | 00128 | 385 | 1 | 1714 D 47603 | 00600 | O0F+00 - 14602 | 0 | 216402 | 47E03 | O00E+00 | 0.0E-00 - 14602

2|50 Joy EAwr R4 Fropeny. Horw end srchismon ios R-14503 ] 81272002 | 39724 | TEW-AHERA | &r32002 | DIRECT | 5 [ 00129 | 385 | 1 | 1267 2 4703 | 00E+00 | OBE-00 - 14602 ] 0 | 21602 | 47603 | OOE-00_| 00E-00 - 14E0Z

2 {500 Joy EXu R3 Proparty Wesl snd xskon s 1R-14504 | 8122002 ] 31725 | JEWAMERA | ando2 | DIRECT | 5 Joo29 ]| 385 | 1 | 160 [ 47603 | DDE*0D | O0E0D - 14602 ] 0 | 20E+02 | 47ED3 | 00400 | DOEDD - 14602

Y {Chavroion Hed R4 Robd, South ond of excheaon 100 VR-14641] 811972002 | 37574 | TEWAHERA | 802002 | DIRECT | 5 {00129 385 | 1 | 1388 0 43603 | ODEW00 | OOE-00 - 13607 | D | 23E+02 | 43603 | 00E+00 | ODE00 - $.3602

T |Craergion Fad Rd Rowd Horth end of sechemon zone T | IR-14642| 81972002 | 32975 | TEM-AMERA | &702002 | DIRECT | & ootz | 385 | 1 | tazs o 45607 | O0E-00 | OOR+00 - 13602] © | 226+02 | ¢5€-03 | O0E-00 | 0.06+00 . 13E<02

T_[Charmpion Hacd Rd Raad East ang of sxchotion 100 TR-14643 | B/1572002 | 37976 | TEWANERA | 47202002 | DIRECT | & [oo1z0] 385 | t | 1337 0 45E03 | 0.06+00 | O0E<00 - V3E02] 0 | 276+07 | 45603 | GOE-00 | 0.0E-00 - 13602

T [Champion s Rd [Rowd Wet and of archomon 7000 TR-14644| 8102002 | 32977 | TEMCAHERA | anoroo2 | OIRECT | 6 Joowzs| 385 | 1 | 13 0 45603 | 00E-00 | ODE-00 - 13602 | © | 276402 | 45603 | 00E+00 | GOE+00 - 13602

T |81 Teracs Vew s Provacty, N0 lercy buundary 70 | IR-14708 [ 8778002 | 7243 | TEW-AMERA | 87267002 | DIRECT | ¢ | 00129 | 385 [ 1 | 1523 | 0 | 4907 | 00E~00 | O0E-00 - 15602 ] O | 44E+02 | 23E03 | OOE-00 | O.0E00 - 88E03
"33567_| TEMHSO10312 | 8792002 [ DaRECT | i 00053 [ 385 | v { w3 | o 43603 | 0.6€+00 [ 0.06+00 - 1.3E02

T ]781 Tenaca View Ro Property. § fenta baundary TR-14708 | £28/2002 | 72437 | TEMAMERA | 82072002 | DIRECT | | oovea| 388 | 1 | 1370 0 | 44E0) | 00E00 | 00E+00 - 13602 | 0 | 44E~02 | 23603 | OOE+G0 | OCE-00 - BAE0I
33588 | TEMISO10312 | @920 | OIRECT | 10 | 00059 | 385 | 1 | 1310 o 48603 | 0.06+00 | 0.0E+00 - 1.4E02

Y |74 Temacs Vaw Rd Property SE Ience baundary IR-14710] 82872007 | 72438 | TEM-AHERA | &r29r00z | DIRECT | 5 [ 00129 | 385 | t | 1320 { 0 | 45603 | 00E+00 | 00E~00 . I4E02| O | €2E«02 | 24EQ) | ODE-00 | OCEWO - 7.1E0D
31589 | TEmaso10312 | arer00z | oiReCT | w0 fooess | 385 | 1 | a0 [ 49E03 | 0.0E-00 | 0.0E-00 . 16E02] °

3 781 Tewace View R Propecy. E fence boundary 1R-W711| 8282002 | 72439 | VEMAWERA | M792007 | OIRECT | 6 | 00129) 385 | 1 ] 1269 | 0 | 47EQ) | 00E<00 | O0E-00 - 14E02) © | 41E<02 | 25603 | OOE«00 | OGE- - 74603
Y590 | TEMISO10312 o 00059 | 385 | v | Tiaee "] o 51EQ3 | 0.06-00 | 00E«00 . 1.5E02

2 {123 Hamann Ave [Proparty, North 1ids exchrson zone SR-14987 | 9142002 | 32453 | TEM-AHERA oot 5 1 1372 [ 00E«0Q - 1.3E02 Q 6IE«02 | 1.6E03 00E+00 | 0.0E«00 - 4.9E-03
32687 | TEWIS010312 o011 | 385 | v |z |70 U.0E<00 - 76603

2 |123 Famarn Av Froperty. Weal tda s 1chryion zane 1R- 14938 | 91472002 | 32436 | TEM-AHERA 001 | 5 | 1 | 130 0 00E-00 - 13602 | O | 6.2E<02 | 18603 | OOE~00 | O.0E+00 - ¢3E03
32688 | TEMISO10312 oot | 5 | 1 | 10 [ 0.06+00 - 7.7E03

7 (123 Harars Ave T T —— TR14338 | 9142007 | 32437 | TEMAHERA 0011 | 385 | 1| 4t 0 00E-00 . 1JE42 | G | 6.16-02 | 16EQS) | OGE~00 | O.0E<00 - 49E-0
37689 | TEMIS010312 0011 | 385 | 1 | w4 o 0.0E+00 - 7.8£-03

2 [23Hamana kv Preserny, Eest udy axclusion zone R-14990 | 942002 | 32430 | TEMAHERA Joons | s | v ] 1259 0 0.0E+00 - 1.4E02 [ S8E+02 | 17603 | O00E-00 | 0.0E-00 - 5.2E03
37703 | TEMIS010312 I I YTE BT O T 0 0.0E-00 - 83603

2 [319 Norman Ave Froperty, E. boundry \R-15120] /1072002 | 34584 | TEMAHERA 002 | 5 { 1 | [ DQE-00 - 14EQ2 | G | 2.0E+02 | ¢AE03 | OOE-00 | 0.0E-00 - 14602

2[5 Norman Ave Proverty. K bourdary R-15121] 911072002 | 34566 | TEMAHERA 00129 | 386 | 1| 1269 0 00E-00 - 14E02 ) 0 | 20802 | 48603 | 00E400 | 0.0E«00 - 1.4E2

7 [919 Norman Ave Prepenty. W_boundary \R-15122 | 91072002 | 34567 | TEW-AHERA 00129 | 385 | 1| 120 0 00E-00 - 14E02 | 6 | 2./E+02 | 4TED3 | OOE+00 | O.0E-00 - 1.4€-02

2 [319 Noman Ave [Property. §. boundary 1R-15123 | 8/10/2002 | 34568 TEM-AHERA 0.0129 38% 1 1300 0 0.0E«00 - 1.4E-Q2 0 2.26+02 46E-03 0.0E+00 0.0E+Q0 - 1,4E02

5 |Rany Cruns Bask Provety, £43t oot sxckeson 2008 1R16374] 8132002 | 35273 | TEWWAMERA [ 87 0019 385 { 1 | 1w 0 QOE/00 - LAEQZ | 0 | 42E<02 | 24EQD | OOE+00 | 00E+00 - 7.2E03
34369 | TEMIS010317 | 108 0.0064 | 38571 Tvas2 0 0.0E+00 . 1.4E02

T [Ramy Crect Bonk Propety, Norh east sda #:chron fane YR15175 | 6737002 | 35274 | TEMVAHERA | on S [o00123] 385 | 1 | 1268 [ DOE-0 - 14EQ2 | 0 | 47E+02 | 24600 | OOE<0 | 0.0E+00 - T1ED3
36370 | TEMASO10312 | I TN T N TS 0 0.0E+00 - 1.4602

S [Remy Creet Bant Proparty. Norih west sde exckiion tone VR-15076 | 9232002 | 15275 | TEMFAHERA 5 |oowm| 385 | 1 | 1260 0 00E«0 - 14EQ2 | 0 | 426+02 | 24E03 | O0OE+00 | 0.0€+00 - 7.1603
3071 | TEMISOT0312 10 | oposd | 5 | v | 260 ) 0.0E+00 - 1.4E02

5 [Ramy Cans Bant [Fropeny, West and axtiusen zone WR-15377 | 9232007 | 35276 | TEW-AHERA | 92242002 | DIRECT | 5 | 00123 | 385 | 1 | 1246 0 0.0£ 00 T | 46«02 | 24603 | OOE-00 | 0.0E+00 - 7.2E03
34372 | TEmasoroai2 | o0z | oiReCT 10 | 0.0084 K 26 |0 0,08 +00

5 [Ramy Craus Bamk Deoperty, South west 3a 4rchasmon 2070 TR15378| 972302007 | 35777 | TEMAHERR | snanooz | OIRECT | 8 | 00w v | o € +00 | 00E+00 T | 436+ | 23EQ) | ODE-0 ] 00E00 - 70603
3073 | Temisonarz | toen002 | ‘oiRecT | T 1o ] 00084 | TV e e 1 00E+00 -

5 [Rary Coues Bans Property, South 4131 8ds 41chion Lons R15376 ] 97272002 || 35278 | TEWAHERA | w2400z | OIRECT | 5 [ 00129 | 388 | 1 | 17a0 0_ |_A7EQ) | 00E0 | 0OE-00 - TAEQZ | | 2602 | 24EQ3 | OOEW0 | 0CE<00 - 7.1E03
3374 | TEMHIS010317 | " 10872002 | OIRECT | to " ooosd | 385 | T | reee | "o | T4k |0 0E 06 | oo . 1 4E02

3| Bowier 1400 Property, SW comes 1R.15911 | 10/142002] 36675 | TEWAWERA | 1071572002 | DIRECT | 8 Joomas | 385 | 1 | 180 0 (7603 | 00E-00 | ODE-00 - 14E02] © | 21600 | 4JEO3 | OCE+00 | 00E<00 . 1.4E02

7 |54 5uRe Proverty. § e 1R- 15914 | 10/1672002] 35677 | TEM-AWERA | 101772002 | DIRECT | 5 | oo129 | 385 | 1 | 10 0 41EQ3 | OOE-00 | OOE-00 - 12602 ] 0 | 2.46%02 | 41E-0) | O0CE-00 | OOE<00 . 1.2E02

7 [15450R8 Proverty, Wun 35 [ iR.15915 | 10/167002{ 35678 | TEWFARERA | 11772002 | DIRECT | 5 | 001294 35 { 1 | 14ig 0 CIEDY | O0E+00 | ODE+00 - 12602 | 0§ 246407 | 4E03 | OOE-00 | 00EW0 - 12602

> [sesnra [Propert, € veds 1R-15916 [ 10/16/2002] 35879 | TEWCARERA | 1011772002 | DIRECT {5 | 00125 ] 388 | 1 | 1460 o G1EQJY | 0OE-00 | 00E-00 - 12602 | 0 | 24602 | €.1E03 | O0E=00 | 0QE00 ..1.2602

7 |istsura Proserty N e 1R 15917 | 10/1672007] 35680 | TEMPAWERA | 101772002 | DWRECY | & | 00129 ] 385 | 1 | vaem 0 41E0) | 00E+00 | ODE-00 - 12602 | o | 246-02 | 4.1€03 | OOE-00 | 0.06-00 - 17602

7 1247 icon Vicd A - Parrna Dlameniary Schoal | Preerty, Weth 27e of $1cusion 1o $R-15931 [ 101272002 | 35642 | TEWCAWERA | 0122002 | DIRECT | & | 00129 | 38 | v | 2% [ G6EQ) | 0OE-00 | 00E+00 - 1.4E02 | O | 2.26+02 | 6EQ3 | O0OE-00 | 0.0E<00 - 1.4E02 |

2|47 tnduan Haad Ra - Phummer Elamenizry Schosl | Progerty. Sou side of sxchusion fone 1R-15932 | 104172007 39643 | TEW-AHERA | 101272002 | DIRECT | 5 | ooi29 | 385 | 1 | 1723 ) 45E03 | 00600 | O0E-00 - 15602 | 0 | 206+07 | #9E03 | 00E«00 | 0.0E+00 - 15602

3|47 indon Head RA « Plarenes Elarmeniary Schodl | |Proparty, Ea sade of sxchovion 2one 1R-15033 | 1/1172002] 35644 | TEMARERA | 101212002 | OIRECT | 5 | 00129 ] 385 | 1 | 1296 0 46EQ3 | 0.0E+00 | 00£+00 - 14E02 | 0 | 2.26+02 | 46EQ3 | 006-00 | OOE#00 - VAE02
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ATTACHMENT 2. DETAILED TEM RESULTS FOR AMBIENT AIR SAMPLES FROM LIBBY, MT

LOCATION & SAMPLE INFORMATION ANALYSIS INFORMATION TEM RESULTS POOLED TEM RESULTS.
. . Sulacind fr sumpte aneiysis]  Anayn | anayats | prep | coe Joosie| era [k [vomme| wia | 2200y cone | vompotssanchau frownia] Toul | Tolsh | Pooled TEM | 0% Polssen Cl
Zane Addrare Lecation Dascription IM:)MII indux ID Date ° Wethod Date Method | Countod | geem) | pren | Foctor | 10 suue Sl:::v:ky o Con (sde) struc :‘:I::) Su(:’l;v:ﬂ! N(r 'z:;w Poolsd l("E‘:‘)NI Cong
2 |24 nden Head R - Pluewrer Eiamentary Schock IProgerty. Nerth cide of srchson 108 2 1R-15937 | 10/1172002] 35645 | TEM-AHERA | tom2/2002 | DIRECT 5 00129 | 385 1 1432 [ 42603 1 0.06+00 { 0.0E+00 - 1.2E02 0 246402 | 47603 | 0.0€+00 | 0.0E«00 - 1.2E02
3 [t powta 5413 [Propeny. NE comer u 1R-15938 | 10v142002] 35682 | TEM-AHERA | 1041572002 | OWRECT 5 00129 | 385 1 1302 [ 46603 | 0.06+00 | 005400 . 1.4E02 0 226402 | 466903 | 006400 | 0.0E«00 - 1.4E02
3 ]34 Bowser S1013 Proparty. SE cones 1R-15339{ 10/14/72002] 35633 | TEM-AHERA | 104152002 | DSRECT 5 00128 | S5 1 1291 0 46E03 { 0.0E+00 | 0.0E«00 . 1.4E02 0 2.26+02 | 46603 00E+00 | 0.0E+00 - 1.4E-02
3 34 Bowie 51813 [Property. § shse 1R-15940 | 10/142002] 35684 | TEM-AHERA | 10/1572002 | DIRECT 5 00129 | 385 ] 1286 0 46E03_ | 0.06+00 | 0.0E«00 - 1.4E02 0 226402 | 46E0) | 00€E«0 | 0.0E400 - 1.4E02
S Jaut Hyghwuy 3T 0 Propecty Sev end of EZ [ 1R-16401 | 1023/2002] 36396 | TEmaHERA | 102472002 | DIRECT 5 00129 | 35 | 1388 2 43603 | 86E-03 | 15603 . 27E 2 2302 | 43603 | 86603 | 15EQ) - 27EQ2
S [4241 Haghwny I 10 Proparty. et and o E2 1R.16402 | 1023/2002] 36397 | TEMAHERA | 10242002 | DIRECY B 00120 | 35 ] 1369 0 44603 | 00€+00 | 00E-00 . 1.3E02 0 2.36+02 | 446403 | 00E+00 | 0.0E«00 . 13502
& {241 nghway 3T 00 jProgecty. Eost sod of E2 1R-16401 | 102072002§ 34398 | TEMAHERA | w4202 | OWRECY 5 00129 | 38 1 185 [] 43E0) | 0.06+00 | 0.0E+00 - 1.3EMN ] 23E02 | LN C0E«00 | 0.0E«00 - 1.3E-02
5 1241 rghway 31 [Proverty Horth end of €2 1R-15404 36309 | TEWARERA | 10242002 | DIRECY 5 00120 | 385 1 1345 1 44E0) | 44E03 | 23504 . 21E02 \ 23602 | 44601 | «4€03 ] 23804 . 21E02
1 J605 Lok Ave y— 3R-16561[ 102172002 39320 | TEmAHERA | 1112002 | OIRECT 5 00129 | 388 1 1244 [ 40603 | 006400 | 0.0E+00 - 1.4E02 [ 216402 | 48603 | 0.0E+00 | 0.0E«00 . 1.4E02
1 {665 ok A [V ard, Vst ond of anchomsn pons E 1R-16562 | 1073172002] 37147 | TEMAHERA | 1172002 | OIRECT 5 00129 | 318 1 1265 0 47603 | 0.0E<00 | 0OE~00 . 1.4E02 [ 21402 | 47603 | 006400 [ 0.0E+00 . 1.4E02
105 tean ave [Yard. South aad of asctuona 2eme 1R-16563 | 103172002] 37148 | TEMAHERA | 11112002 | OIRECT 5 00129 | 385 1 1284 0 46603 | 0.06+00 | 0.0E+00 - 1.6 [) 226402 | 46603 | 0.0E+00 | 00E«00 . 1.4E-02
1 J60S e Ave [Yart, Enet end of excivelen 2one 1R-16564 | 1031/2002] 37149 | TEM-AHERA | 11112002 | DIRECT 5 00129 | 335 1 1280 [ 4.7E03 | 0.0E-00 { 0.0E<00 . 1.4E02 0 2.16+02 | 47603 | 00E+00 | 0.0E+00 . 1.4E-02
2 a3 vgmeny 2w Propary, Eoal seds of fower gardes 1R-18652| 11/4/2002 | 37084 | TEMAHERA | 1152002 | DIRECT B 00129 | 385 1 1211 [ 49603 | 0.0€400 | 0.0E000 . 1.5E02 [ 206+02 | 49603 | 0.0E+00 | 0.0E+00 . 15602
2 [V 3Hghway 2W [Propenty. Weul mde of fower garion 1R-16663 | 11/472002 § 37085 | TEMMAHERA | 31572002 | DIRECT 5 00129 { NS 1 1375 0 4303 | 0.06+00 | 0.0E+00 - 1.36-02 0 2.3E+02 | 43EM 0.0E+00 | 0.06+00 - 1.3E-02
2 jinaHghaw Proparty. Eael sate of pumg hossa 1R-16654 | 11/a2002 | 37086 | TEMAHERA | 1142002 | DIRECT B 00129 | 365 \ 1208 0 4960 | 0.0E+00 | 0.0E«00 . 1.5E02 0 206402 | 49E0) | 00E+00 [ 0.0E+00 . 1.5E-02
21913 Hghway 2W [Progerty Weel e of pume hovss 1R-16655 | 11/02002 | 37087 | TEmAHERA | 11572002 | DIRECT B 00129 | 35 1 1208 0 49603 | 0.06400 | 0.0E-00 - 1.5602 [ 206402 | 49600 | 00600 | 0.0E«00 - 1.5E02
11417 touinana Ave Progerty. Nerba.ael of ermaer gardes 1R-16761( 11572002 | 3710 | TEMAHERA | 1142002 | DIRECT § 00129 | 35 1 1224 0 49603 | 0.0E+00 | 0.0E+00 - 15E02 [] 21E+02 | 4500 | 00€+00 | 0.0E+00 - 1.5€02
3 [1417 toyana Ave Property. Seuh wesl fewe bed 1R-16764 } 11572002 | 37112 | TEMAHERA | 1162002 | DIRECT 5 00129 | 385 1 1228 0 49603 { 0.0E+00 | 0.0E<00 . 15602 0 216402 | 49E0) | 00E-00 | 0.0E-00 - 1.56-02
1 11T Lounena e Proparty. Harth et fowss bad 1R-167651 11672002 § 37413 | TEMAHERA | 11672002 | OIRECT 5 2018 | w5 ! Ay 1] 49603 | 00E+00 | QOEA0 . \SE2 9 2.1€+02 | 4901 00E-00 | 0.0E400 - 1SE
1117 Lowsions Ave Proparty. South wel of ferweer purdes wes 1R-16766 | 1152002 ] 37114 | TEMAHERA | 1162002 | OIRECT 5 00120 | 385 1 1228 0 45E-03 | 0.06+00 | 0.0E«00 . 1.5€-02 0 2.1E+02 | 48E03 | 00€+00 | 0.0E«00 . 15602
2 [r0aw. 2na 510 Proparty. 19 swey hom ko of euss 238 Dward covter 1R-15774} 1162002 | 39846 | TEMAHERA { 11772002 | OIRECT 5 00129 | 385 1 1234 [) 48E03 | 0.0E400 | 0.0E<00 - 1.4E02 0 | 29E.02 | 48603 | 00E+00 | DOE00 . 1.4E02
2 [2600 W. Ind $1Ent Property. 194 Nerts sem S€ corner of heuse 108 Esst of 1R-16775 | 1152002 | 39847 | TEMAHERA | 11/7/2002 | OIRECT 5 00129 | 385 1 1234 0 48EG3 | 0.0E400 | 0.0E-00 . 1.4E02 0° | 29E«02 | 48603 | 00€E«00 | 0.06400 - 1.4E02
2 |noaw.2ndsiEa [Propecy JIA wenrd comter of hawne irarm NE comes 248 1R-16776 | 11672002 | 33848 | TEMAHERA { 11772002 | ODIRECY 5 00120 | 385 1 1234 0 48603 | 006400 | 0.06+00 - 1.4E-02 0 296402 | 48603 | 00E+00 |} 0.0€«00 . 1.4E02
2 f1408W. 204 StExt [Proparty. 26 & aerth of seutvwest Comes of hoirse 1R-16777 { 11672002 | 37115 | TEMAHERA | 11772002 | OIRECT 5 00129 | 385 1 1231 [ 48E03 | 0.0E+00 | 0.0E+00 . $.5E02 [] 2.4E-07 | 48503 | O00E+00 [ 0.08+00 - 1.56-02 |
3 1504 Hghway 2§ Propecty. . e 2 $R-17005 { 11n22002| 38352 | TEM-AHERA | 11102002 | OIRECT 5 00128 | 385 1 1258 ) 47603 | 00€-00 | 00E+00 . 1.4E-02 0 296402 | 47603 | 0.0E«00 | 0.0E+00 . 1.4E-02
3 [1504 Hohway 26 Progerty. 3. Sede 1R-17006 | 111272002] 38353 | TEMAHERA | 11132002 | OWRECT 5 00129 | 385 1 1251 0 48E03 | 0.06+00 | 00E+00 . 1.4E02 0 216402 | 48603 | 006400 [ 0.0E+00 . 1.4E02
3 3504 Hghway 28 Propery € Sute 1R-17007 | 111272002] 3835¢ | TEM-AHERA | 111372002 | OIRECT 5 00129 | 385 1 1231 [) 4.5£03 | 0.0€+00 | 0.0E-00 - 1.5602 [] 2.06+02 | 48603 | O00E+00 | 0.06400 - 1.56402
3 5o Hmheny 28 Propey. Wel wde 1R-17008 | 11/1272002] 38355 | TEMAMAHERA | 111372002 | DIRECY 5 00129 { 385 1 1248 0 48503 | 0.06400 | 0.0E+00 - 1.4EL2 ] 216402 | «8£03 | 00E+00 | 0.06.00 - 1.4E02
2 [Lincol County Lanetd [Priserty. South uaie of docon pad 1R-17013 ] 11/132002] 38358 | TEM-AMERA | 11142002 | ODIRECT 5 00129 | 385 1 1302 [ 46603 | 00E+00 | 0.0E-00 - 1.4EL2 [ 226402 | 46603 | 00E+00 | 0.0+00 - 1.4E-02
2 [Lecaln County Lanst Property. Weet smte of decen ped 1R-17014] 11/132002] 38360 | TEM-amERA | 11142002 | ORECY s 0.0129 | 5 1 1302 0 46603 | 0.0E+00 | 00E+0D - 1.4E02 0 226407 | 46603 | O0OE+00 } 0.0E+00 - 1.4E02
2 funcom County Lansit [Prosersy. Nerts sse of docan pad ] 1R-17015 | 13122002 | 38361 | TEMAMERA | 11142002 | ORECT 5 90120 | 385 1 1302 [] 46603 | 0.0E+00 [ 0.0E-00 - 1.4602 0 2.2£+02 | 46603 | 00E-00 | 0.0E+00 - 1.4E-02
2 Jincein County tnast Proparty Eont sids of docon 1R-17016 | 1171372002 | 38362 | YEM-AHERA | 111472002 { OIRECT 5 00129 | 5 1 1302 0 46603 | 006400 | 0.0E-00 - 1.4E02 [ 22602 | 48603 | O00E+«00 [ 0.0E«00 - 1.4E02
) [Wdcuoamay s Progerty Kert vds (R-(7081 [ 11/t32002] 38391 | TEMAHERA | 11/1472002 | OIRECT 10 [ 00129 [ 385 1 469 [ 64603 | 0.06+00 | 0.6E+00 - 19602 [ 166402 | 64E03 | 00E+00 | 00600 . 1.9€-02
3 [r504 Hughwey 2§ Progerty. Seuh sue 1R-17082} 11/13/2002| 38392 | YEm-AHERA | 11142002 | DIRECT 10 | 00129 35 1 454 0 6.6603 | 00E+00 | 0.06-00 - 2.0E02 [ 15602 | 66603 | 0.0E+00 | 0.0€«00 . 2.0E02
3 [is0dHghesy 25 Property. Eaut sade 1R-17083 | 11/1372002| 38393 | TEM-AMERA | 111472002 | DIRECT 10 Joowe] 38 1 [ 0 8.8E0) | 0.06+00 | 0.0E-00 - 20602 0 156402 | 68E03 | OO0E-00 | 0.0E<00 . 2.0E-02
3 [3soarigreny 28 Property, West sude 1R-17084 11/132002] 38394 | TEM-AHERA | 11142002 | OIRECT 0 |o0n] 35 1 207 0 14602 | 0.0€+00 | 0.0E+00 . 4.3E02 ) 69E+01 | 14602 | 0000 | 00E«00 - 4IEM2
3 [a19 Caberet Hats e [Propurty Hortha st Porvvater 201181 | 72172000 | 13431 | TEMIS010392 | 8572001 drect 10 | 00081 | 38§ | 1350 0 47603 | 0.0€+00 | 0.0E<00 - 1.4E02 0 296402 | 47603 | 00E-00 | 0.0E+00 - 1.4E02
3 Ja1s covmnet Hesus Ra Property Nortwest Permaier ] 201182 | 812001 | 13402 | TEM4SO10392 | 8572001 dreci 0 | 00061 | 385 ] 1319 [ 48603 | 0.0€+00 | 0.0E+00 - 1.4E02 [] 2.16+02 | 48£03 | 0.0E+00 | 0.0E«00 - 1.4E02
3 419 Caboret Heghts Ra [Property Sousme s Perumeter 201183 | a172001 | 13483 | TEMASO10312 | 9572001 dract 10 [oo0061] 385 1 1312 0 ¢4E03 | 0.06+00 | 0.06+00 - 1.4E02 0 2.16+02 | 40603 | 00E«00 | 00E+«00 - 1.4€-02
Y {819 Cabinet Heghts R Prog eny. Soulhe set Parmneter 201184 | 82172001 | 13484 [ TEMIsOt0312 [ 82001 deeci 10 | 0006t | 385 1 1319 [) 48503 | 00E+00 | 00E-00 - 1.4E02 0 21E+02 | 4803 | 00€-00 | 00E«00 . 1.4E02
5 {Screenng Plany ¥2 North hom Gata Permater. BALLFIELD Cornes 28-28116 | 11192000 | 50542 ] TEM4SO10312 | 221000 | DIRECY 30 oon | 388 1 3960 [) 29604 | 0.0E400 | 0.0E+00 - 88E-0¢ 9 3.46+03 | 29£04 | 00£+00 | 0.0E+00 - 88E-04
3 {52 E. Spaxa St Property HEALTH AND FITHE 53 CENTER 2620117 | 17192000 | 50543 | TEM4SO10312| 2172000 | DIRECT 30 0011 { 388 1 5040 [] 2304 | 0.06+00 | 0.0E-00 - 6.9E-04 [ 4IE03 | 23604 | 00E-00 | 00E+00 - 6.960¢
2 [247 indan Hand Ro - Phumvmes Elemantary School [Pary Arsa. LeR pleygraund. 15 ovt krorm Cormws of schnol 2-28118 | 11192000 | 50544 [ TEM4SO10312 | 22172000 | DIRECT 30 0011 § 35 [ [ 0 28604 | 0.06400 | 00E-00 . B.4E-04 [ 356403 | 28604 | 00E+00 | 00«00 - 8.4E0¢
3 [439 Farm 1o Maskel R4 - McGeace Elementary Proparty Park nert 16 schaot 50 tael o caskoom 26-28119 | 1119/2000] 50545 | TEMASO10312| 212172000 | DIRECY 30 0011 | 285 1 4500 0 26E-0¢ | 0.0E«00 | 0.0E+00 . 7.8E-04 0 JIEQ) | 26E04 00E+00 | 0.0E«Q0 - 7.8E04
3 |99 Farm  Market R - McGeade Elomentary [Propenty. Park aent 10 schact 28-28680 | 172072000 § 76452 | TEM45010312 | 27212000 | DIRECT 10 0011 | 35 [ 4140 [ 85604 | 00€+00 | 0.0E«00 . 25603 0 1.26+03 | 85E04 | 00E+00 | 0.0E«00 - 25603
1 JsS2E Soruce st Fuid FIELD NEXT 1O FITHESS CLUB 28-28681 17202000 | 50546 | TEM45010312 | 22172000 | DIRECT 10 0011 | 385 1 4500 0 78604 | 0.06+00 | 0.0E«00 . 2.3E-03 [ 13603 | 78604 | 0.06<00 | 00E«00 - 23603
5 _|sueanng Ptant 42 North Man Gats Porwseter, BALLFIELD Camar OF WY 31 28-28682 § 17202000 | 45235 | TEM4501012 | 272272000 | DIRECT 10 0011 | 385 1 414D [ 8504 | 00E+00 | 0.0E-00 - 25603 0 V26400 | BSE04 | O00E-00 | 00E+00 - 2.56.03
2 47 inames Head Ro - Phummer Elementary Schood Play Acea, Lk playground 75 el kom Cornes of scheal 28-28683 | 17202000 | 45236 | TEMHS010312 | 2722000 | DIRECT 10 0013 | 385 1 3%60 0 8.86-04 | 0.06+00 | 0.0E+00 - 2.6€-03 [ 116403 | 8.6E04 | 00€+-00 | 00E-00 - 2.6603
3 {499 Form to Markes R - WicGrags Elementary Property, Park 28-28688 | 17212000 | «5241 | TEM4SO10312 | 27222000 | OIRECT 10 0011 | 385 1 5580 0 6.3E04 | 0.0E+00 { 0.0E«00 . 1.9E-03 [ 1.66-03 | 63EQ4 | OOE+00 | 0.0E+00 - 1.9E-0)
1 [¥52E. Sorure I Fald FIELD NEXT TO CENTER 2828689 | 1212000 | 45242 | TEMISO10312} 2222000 | OIRECT 10 0,014 s 1 4320 0 89E-04 | 0.0E<C0 | 0.0E«00 - 2 4E-0 [] 126403 | 8.1E04 0.0E+00 | 0.0E+00 - 2.4E-03
5 Sceenng Py 192 NorD Man Gate Parraeter BALLFIELD 28-28692 | 1212000 | 45245 | TEM4S010312{ 2232000 | DIRECT 10 0014 385 1 4140 0 35ED4 | DOE«00 | D.0EA00 . 25603 [4 126407 | 85604 0.0E+00 | Q0E+00 - 25503
2 287 tndian Mead R - Phummes Elemantary Scaool Py Arsa Playgroond 28-2069 | 122000 | 45245 | TEMH5010312{ 27222000 | OIRECT 10 0011 | 385 1 3960 0 8.4E-04 | 0.0E+00 | 0.06400 ~ 26603 0 1.1E<03 | 88504 | 00E+00 ]| 0.0E+00 - 2.6603
1 478 Hygireay 2§ - Snton Lumber [Property. Employes parkng kol southessl carner §L00127 | 942002 | 35068 | TEM-AHERA | 6/1872002 | OIRECT 4 00129 | 385 1 4650 o 1.6E03 | 0.0E«00 | 0.0E+00 . 4.5E03 0 1.TE-0d | 58E04 00E«00 | D.0E+00 .« 1.7E-03
33559 | TEM4s010312 | 92002 | OIRECT 10} 0.00921] 388 1 wso | 0 9.0E04 | 0.0E+00 | 0.0E+00 . 2.7E-03
1 [875 Hupruay 25 - Stemson Lumber Property, Employse pwng lol, 1ouh 1de. canls of side 5L-00128 | w142002 | 35069 | TEM-AHERA | 91822002 | DIRECT ‘ 00129 | 385 1 4650 [] 1.6E03 | 0.0E+00 | 0.0E+00 . 48E-0) [) 176403 | 68E04 | O0OE-00 | 0.0E«00 - 1.7E03
33560 { TEMHSO10312 | 928002 | OIRECT 10 J0.00s21| 385 1 50 [ 9.0E04 | O.0E«00 | 0.0E+00 . 2.7E-03

Attach2_TEM Results All.xls
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ATTACHMENT 2. DETAILED TEM RESULTS FOR AMBIENT AIR SAMPLES FROM LIBBY, MT

LOGATION & SAMPLE INFORMATION ANALYSIS INFORMATION TEM RESULTS PQOLED TEM RESULTS
Solocted for Analysle Total Told | Pooled TEM | #0% Pelssen Cl,
Ssmple [Anatysie|  Analyshe Anatysts Peop G0s |GOSie| EFA | F. |Voume] NHLA Al Cans | 90% Palssen CL Ak JToll N
Zone Addrne Lecatisa Dsscription Re-Anatysin { ndex 10 Mothed Sensiivity Cone (U Ameunt |Sensikivity| Al Cons  |Pesled TEM Alr Conol
™ Date L sthe Date Methed | Couted | fam) | pom) | Facter | [ Suwe oy’ ivies} e {wiec) Swue g €] e i [
1 175 thghumy 25 - Sienaon Luaber [Propety. Empleyss parng ol northess] tornes SL00129 | W142002 | 35070 | TEM-AHERA | 9/1872002 | DIRECT 4 00129 1 5 1 4579 0 1.6603 | 0.0E-00 | 00E+00 - 49E03 )] 17€+03 | 59E04 G0E+00 | 005400 - 1.9E-03
33561 § TEM{SO10312 | 282002 | DIRECT 10 0.00921§ 385 1 4578 0 9.9E04 | 00E+00 | 0OE+00 - 2.7E-03
1 U5 Hghwer 15 - Strmeca Lumber Property. Empleres parteng ol radivad Facks SLO0130 | 9142002 | 36072 | TEM-AHERA | §18/2002 4 Joowzej aes t 1 f 80 | 0 | 16E09 | 006400 | 0.0E.00 - 49EQ3 L O L7E+03 | S3E04 | 0.0E+00 { 00E«00 . §.7E-03
34017 | TEMHSO10312 { 9202002 | DIRECT 1 000921 ) 385 1 45% 0 9.1E-04 | 0.06+00 | D.0E+00 - 27E-03
T J875 Fegrany 25 Shmgan Lumber Property, Outids togrard Iog ¥uch scals thed SL00167 | 91672007 | 34408 [ TEWAHERA | 873002 | DRECT | o [ocosa | a5 | 1 | 2030 0| 42603 | 00EW0 | O0E00 - VJEQ2| O | 28602 | ISEDY | O00E«00 | OOE.00 - 1.1E0Z
34306 | TEMISO10312 10/172002 | INDIRECT 10 00098 | 1297 | 0.5 21330 [} 2302 | 00E+00 | 0.0E+00 - 63E-02
V{05 tegheay 13 - Stmaon Lumter [Property Dutiude bogyeré storag shed 1 I'stooies| 162002 | 34394 | TEMAHERA | omiz002 | OIRECT | 4 Toooos| 365 { 1+ [ sz | 0 ] 24603 Jooe«00 | 0000 . 72643 o 156403 | 69604 | 0.0E+00 | 0.0€+00 - 21E-0)
14088 | TEM4S010312 | 9002002 | DIRECT 10 00098 | a8 Al 4092 0 96E04 | 0.0E-00 | 0OE+00 . 2060
1 [0S Hghwar2 5 - Stmaon Lurbet Prosety Al Vate: ctone SLO0181| 91672002 | 34355 | TEM-AMERA | 9212002 | DIRECT |~ & Tooosa | aas |t [ 209 o | 4703 [ooew00fook00 - vaE02| 0 256402 | 4060 | 00«0 | 0OE«0 - 12602
34318 | TEMHISO10312] 10172002 | INDIRECT 10 00038 | 1297 | 025 2090 0 25602 | 00E«00 | 00E+20 - 76ELD2
1 J435 bograar 15 - Steraon Lumaer [Property Lograd new head gaie SL00182] 9162002 | 34409 | TEMAHERA | 9232002 | OIRECT § 5 [ ooosa | 5 [ 3 [ 150 | 0 | 52603 | 00E-00 [ 00E«00 - 16E02 | © STE«2 | VIEGY | 00E+00 | 0.0E-00 - 5.2E03
33989 { TEMISO1012 | 10/472002 | DRECT 10 00098 | 385 1 1500 [ 2.6E03 | 00E~00 | 00E«00 - 7.8E-03
1 [875 rugheay 25 « Stmson Luvber Property, Oulside logyard og vuch scsle thed SU0020) | 91672002 | 34415 [ VEWWAHERA | 9P32002 | QIRECT | 4~ ] 00038 | 385 | '+ | 1803 |_ 0 | 526403 | GOE-00 | O0E-00 . 1SEQ2 [ ! 68E«02 | 15603 | 15600 | 7&E05 . 7.0E03
33592 | TELASO10312 ] 30172002 DIRECY—‘ 1 0.0098 | 38§ 1 1903 1 2 103 29D} | 1.tEQ4 - 9.BE-03
T [V15 Hghaay 1S - Straon Lumber Property. At Fades aane SL0a204] ann62002 § 34420 | TEWAHERA | 232002 | DIRECT | ¢ Joooss | s | 1+ w30 | 6 T 51E03 | 00E-00 | 0CE-00 . 15ER2 [ 60E-02 | 15603 [ 1SE43 | 75E05 . 69E0)
13993 { TEMHSO10312 | 10/2002 | DIRECT 10 00098 | 185 1 1930 1 20E-0) 20E-03 | OEO4 - 97E-03
* in some older AHERA lyses. the y ¥ anly rep: the preduct of GOs counted x Area of GO and Analysie Sansitivity, and other analyeis detalls (Gos counted, F-factor. EFA) ware nat provided
(a) Sample ldentified for re-analysis. Resulls shown in ihus attachment provide only the Inttial results. Re-analysis results for tho 33 selected ambiant air samplos are provided in Atachment 3.
(b} For saveral samples selected for re-analysis, the Intiaf resufts as reported in this fable ara nol available 1n the Libby 2 Datab: Thisis the lysis TEM fle ided by the y included both thae intial dats and 1he
data ined. and this TEM fie rep 1n Ihe irutia) results in the Libby 2 D Fot the of this the inlial results were re-craated from the comblned re-analysis TEM file utiizing information .
d in the field. Ses 3fora of Ihe intial results to the supplemantal resufts.
Attach2_TEM Resulls All.xls
121512005 Page 9of 9
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ATTACHMENT 3. DETAILED TEM RESULTS FOR AMBIENT AIR SAMPLES THAT WERE RE-ANALYZED

ORIGINAL RESULTS Paled Oiginal Results RE-ANALYSIS RESULTS e ?:::.
Zors | IndexD | Sampl Dale) Vohume (L} Gonm| EFA Arayss T NI R Toul 90% Poson CL Pocted|  re-snalyala)
A0 | nomaiamas | P ] 50 pury ety 3] TAEG [sarsver (ccf L4 Sine ‘;i;“ TAE () | "0 oA [ % G0 9 sy 0] anabys o] 1% | SO G;:’,;' ;:“,' — s"é'."" - ":‘2;“ ToN A sansany mﬂ, e pmbipton pirs
1681 TEMHS5010312 dract 17 0.0V M5 1 1.3E<0) TEE04 ¢ 0,08 00 106560 | TEMHSO10312] direct [ ] 0014 ns 1 1.1E04 9 0.0E+00
1 100808 AT 040 %o TEALISO10312 arect » 20t s \ 39603 25604 o 0000 $2€-03 L] Q0E 00 L] $SELS LYY QOE00 - 21EO4 9.08+00
2 1.00808 w7000 S04 1682 TEM-ISO10312 et X [14] k] ) I8E-03 25604 [ 0.0E-00 $2E403 0 0.08+00 106561 | TEMHSO10312| dwect 0 0011 s 1 [X 121 1 9.5E05 f $.5605 $SELS 33606 - LIEM 965
1883 TEM-SO10312 drect 190 1) NS t 1.3€-0) T6ED4 ¢ 0 08«00
2 101308 @ au bt ] TEM-IS010312 drect 10 0.0 M5 1 11E-0 B9ED4 [ 0.0E+00 45E0Y ° 00600 106562 | TEM-1SO10317 | drect ] 0011 225 1 1.2E-04 & 5.86.04 5 76605 38604 VSE04 - LOEO4 £4504
e | rewisowoma | wes | % | oo | s | v | aupas]| scees | o | osew
3 101457 $22/2000 N4 849 TEM-1S010312 aredd 10 00084 us 1 S8E0? 15603 9 0.0E-00 1.6E-0) [ 0.0€+00 107230 | TEMHSO10312 | drect 158 0.0058 | 135 ] 1.0€04 1 1.0E04 t 9.8E05 96E0S 4.9E.08 . 4.5E-04 -1.0E04
3 101755 000 an oM TEM-5010312 deect 10 Q01 k) 1 12601 L4ED4 2 170 BAEML 1 11EQ) W | TEMHSO10312]  drect 13 [ 118} s 1 11604 5 STE04 1 1€ TOEO4 33EH - LEQ 1.1E03
2 101767 4727000 “n (a) TEM-$5010312 drect 10 201 M5 1 1.2E+0) S4E04 L] JEN LAEO4 4 34EQ0) 106583 {a}] TEMHSO10312( dwrecl n eon us 1 12604 5 S5E-04 ® 1.0E-04 $.3E04 4.0E-04 - 16EQ) 28€03
1 101758 V277000 S ng TEM-iS010312 darec 1% L1} 8 1 1.36+03 1.8E04 ) 18E04 18504 EH 18604 108564 | TEM-ISO10012| drect 73 oo 5 ) 11E04 1 1IE-04 2 94605 1.9E-04 J4E05 - SIEO4 & 5ED4
3 101783 WAT0 4032 [t1] TEM4S010312 arecl 10 0on k] 1 1.2E+03 8.7E-04 0 0.0E-00 0.TEO4 q 00800 108585 | TEMJSO10312| dwect H] 0.014 385 1 1.2E-04 ] 11E03 9 11IEQ4 S6E04 S0ED4 - 1L7E0D -1IEQ)
? 140305 | $2812001 173 81528 TEM-AHERA drect 10 00129 M5 ] 45E-02 2.2E03 [] 0,0E-00 22603 0 0.0E 00 106570 TEM-AHERA duect n 0.013 | 5 1 1.0E04 L] ©0.0E«00 [ §.8E-05 Q.0E-00 Q0E«00 - 2.4E-04 0.0€-00
] 105484 SN62002 2048 297195 TEM-AHERA dract 00120 5 1 2.7E402 316603 0 0.0€+00 JSE-03 0 0 0E+00 106571 TEM-AMERA drect 143 0013 | 388 1 1.0E04 11 1.1E9) 13 .8E05 11EQ) §.1E04 - 1.8E-03 -1IEQ3
1 1A-00005 | 87232001 4104 s TEM-1SO10312 drect 18 0.0061 385 1 8.5E-07 15803 0 00£-00 1.5€-03 0 0.0E«00 107772 | TEM4SO10092 | dwect 159 0.0058 | 388 1 10804 ] 0.0E€-00 [ 9.56405 0.0 00 Q.0E~0) - 2.96-04 0.0E+00
1 1400010 | 82072001 4188 {a) TEM-ISO10212 drect 10 oo s 1 1.2E+0) BAEQ4 1 AAED4 B4E-4 1 Q4ED4 106970 {a}| TEM4SO10312 ] drect n 0.011 385 1 1.2E04 4 ASE04 5 1.0E-04 SE04 20E04 - 1.9E0) JEE04
1 1400042 | 12012001 4104 {0 TEL4S01017 drect 10 aon S t 12803 35604 1 B.5E04 85EL4 1 $5E04 108567 (n}{ TEM4S5010312| dracl 76 0o s 1 11604 L 0.0E-00 ] 9 9E-05 9.0E05 S1EO8 - 4JEO4 $.5E-04
1 1A-00046 | 2132002 415 {0 TENHSO10312 deect 0 LI ns 1 1.26+03 B4EQ4 0 0.0E-00 B4E04 [ 0.0E~00 106568 ()| TEMHSO10312| direcl [ oon 5 1] 90E05 L] 0.0E~00 0 BSELS 0.0E-00 G.0E«00 - 27604 0.0E-00
2 1R-00153 | 7h02000 3936 0292 TEMHISO10312 ded 10 0.0064 ns 1 8.8E-02 1503 o G OE~00 15€-0) 0 Q.0E-00 107231 | TEM-ISO10212 | dwecl " 0.0064 | 135 1 1.4E-04 0 0.0E-00 L] 1.0E-04 0.0€+00 0.0E+00 - JOE-04 0.0E+00
1 1RH0477 | 711272000 4504 ms TEN-I5010312 dwacl 10 00064 85 1 1502 1303 2 2JE03 13603 ? 2703 107270 | TEM4S010312 | dwact 10 00084 | 285 1 1.0E-04 1] 2IE-04 (] 9 %05 JLEM LIEQ4 - $7E04 25603
3 1rasea? | 2012001 1584 10378 TEM-I5010312 drect 10 00058 us 1 2.3E/02 4N 0 00E-00 42602 ° 2180 107317 | TEMSO10312| dwect 412 00058 | S 1 1.06-04 0 0 OE«00 o 98E.05 60600 0.0E+00 - 20E04 7B
3048 TEM-AHERA drect 00518 - - 20E-02 S.0E403 L] 00E-00 AHERA results not reanalyzed
2 | mossas | rwooy | agre | 1ONP | TEMISOIONZ | dred {10 | Q0S| NS G4 f 232 | LA ] 0 JOEGO) L | e L L R R EE T ™ 27603
] TEM-AHERA drecl 0.0518 - - 206442 49EQ) 0 0.0E+00 AHERA sasulls not reanalyzed
3 1RDE0ND | 71472001 an 10408 TEM-IS010317 drect 10 €.0081 k3 1 2.26-02 46ED) 0 0.0E-00 48E0) 0 0 0E+00 107288 | TEM4S010312| dwect 7% 0.0058 | WS 1 1.0E-04 0 0.0£+00 0 9 9605 0.0E+00 0.0E+00 - JOE-04 0.0E-00
? 1R07542 | 8142001 1888 11061 TEM-1S010312 dract 10 0.0081 k] i 286402 ILE0) L] 0.0E-00 38EDI 1] 0.0E«00 107662 | TEMSO10312| drect 387 0.0058 | 85 1 1.0E04 ¢ 0 CE«00 [ 1.0E-04 0.0E+00 0.0E+00 - J.0E-04 0.0€+00
H 1R0754] § 8142001 1i14) 11062 TEMS010212 dred 10 0.0061 us 1 156402 4.0E403 [] 0.0E+00 40E-03 0 0.0E+00 107563 | TEMHSO1012| dreci 2 00058 | 185 1 9.0E05 ' 0.9E.05 1 9.7€08 9.7E08 $.0608 - 4.6EO4 $.9E05
2 1R-14272 | 0272002 1280 72435 TEM-AHERA dract [ X3k s 1 2.2E402 46E03 1 00E«00 48E-0) 0 0.0€ +60 108835 TEM-AHERA deect 22 001 385 1 9.9E-05 1 09605 1 9.760% 9.7E05 S0E08 - 46E-04 <$.8E€40%
) 1R.14842 | BNBA2002 1 nn TEM-AMERA dred 0029 % 1 2E02 4SELD) [ 00E+00 45E0) 0 O UE-00 106838 TEM-AMERA drect m 0,013 | 15 1 1.0E84 [] 0.0E-00 1] 1.0E04 TOE00 00E00 - A0EL4 0.LE-00
3 | oo | sawaoea ] aspp | N7 | TEMSOWNI | aea |10 | 00050 | S | 1§ 2062 | 43603 0 JOSERH | o ooE.go | [SOTIBAE mtresnsbzed o | 94605 | ocewo | 00E00 - 22E04 006400
72408 TEM-AHERA dwad 00128 p L) t 20E+02 43E0) L] 0.0E+00 106919 TEM-AHERA deect 198 0013 | 15 1 0.0E08 L] 0.0E«00
2 1R-15915 | 10162002 .y 35678 TEM-AHERA deect 00129 38 1 24E-02 4.1E03 0 0.0E+00 41603 [ 0.0E~00 108572 TEMAHERA drecl W04 0013 | W5 1 1.0E-04 2 20804 ? 9.8E405 20604 I5EQS - 0.26-04 -2.0604
2 1R-15837 | 101172002 "R 15648 TEM-AHERA wacl 0.0128 us 1 24E-02 42503 [ 00E-00 4.260) 0 Q0E-0 106830 TEM-AHERA dwect 208 0.01) | 388 1 1.0E04 0 0.0E+00 [] 9 8E-05 0.0E+00 0.0E+00 - 30E.04 0 0E«00
] 1R-15938 | 10142002 1362 15882 TEM-AHERA drect 0.0129 s 1 22602 48EQ) 0 00E-00 46E-0) 0 0.0E+00 107144 TEM-AHERA dacl mn 0.01) us 1 1.0604 [] 0.0E-00 o 1.0EO4 0.0E-00 0.0E-00 - J0E-O4 0.06+00
s 1R-18401 | 102372002 1388 38396 TEM-AHERA daect 00129 %5 ] 23402 4180 2 8.5E-0) 4E93 2 8.6EQ03 108880 TEM-AHERA dract 216 00N us 1 99E05 i) 23603 % 9.7E05 24E0) 1.7E0) - J4EQ $.3E-0
1 1R. 16562 | 109172002 1285 nag TEM-AHERA arect 00128 35 1 2.1€-02 47803 0 0.0E-00 4743 [] 0.0E+00 106920 TEM-AHERA drecl 22U 0013 | 388 1 1.0€-04 ° 0.0E+-00 0 9.8E05 0.0E-00 0.0E+00 - 18604 0.06+00
) 1R-17005 | 11122002 129 34382 TEM-AHERA arect 0o NS 1 21E-02 47€03 0 0.0E-00 47603 14 Q.0E-00 107145 TEM-AHERA drect 242 €013 | 185 1 9.76-05 0 0.0E Q0 0 9 SE-05 00E«00 00E+00 - 29504 0.0E+00
? 1R-17015 | 41132002 1302 18381 TEM-AHERA drect 00129 N 1 22€+02 46ED 0 0.0E+00 4660 L] 00E-00 106358 TEM.AHERA deect 230 001 38 1 9 5E-05 0 0.0E 00 o §.7€05 0.0E-00 0.0E+00 - 29604 0.0E-00
3 182 N0 1319 13402 TEM-ISO1012 arect 10 00061 5 1 21602 48E03 o 0.0E-00 48N 0 0.0E 00 107774 | TEMLSO10312 | drecl 487 0.0058 | 185 1 1.0E04 0 0.0£-00 [ 99E-05 0.0E-00 0.06+00 - 3.0E-D4 0.0E-00
' seo0t6s | sneaon wn 088 TEM-IS010312 drect 10 00038 ns ) 1003 96ED4 ] 00E~00 15600 o DOED 105352 {a}| TEM-ISO10212 | dwect [ Q.0097 { 385 1 1.1E04 & 4.5E-04 . D5E05 13604 1IEOH - BIEQ4 ASES4
34334 TEM-AHERA aract Q0098 205 A A.26+02 24E03 9 00E«00 AHERA resully not resnalyzad

* tn some older AHERA

provided by the faboratory included both the muat data and the
results were

. and this

of this

the «tial and

Attach¥_TEM Resulis Reanaly sex xls

alyses. the anslylical taboratory only reparted the product of GOs counted x Area of GO and Analysrs Senstwity, and oth
sported In this table ate nol avarable in the Lebby 2 Database. The

TEM file replaced » the iutial results n tha Libby 2 Oatabase. For the purpases
lyss TEM file uthzing mtormation provided in the commant field.

alysis detads (GOs counled, Fofactor, EFA} were not provided.




ATTACHMENT 4

MONTE CARLO SIMULATION OF UNCERTAINTY IN THE
MEAN OF MULTIPLE MEASUREMENTS OF ASBESTOS IN AIR

1.0 INTRODUCTION

Exposure of humans to environmental contaminants is usually evaluated on the basis of
an exposure unit. 1f multiple measures of concentration of a contaminant exist for the
exposure unit, the preferred statistic for use in exposure assessment is the mean across all
relevant samples. However, the true mean can only be estimated from a finite set of
measurements, so there is uncertainty in the estimate of the mean. Methods are well
developed for estimating the uncertainty around the mean when the value for each sample
is considered to be accurate and the only source of uncertainty is variability between
different samples (EPA 2002). However, in the case of measures of asbestos
concentration in air, each individual sample result has uncertainty that is related to the
total number of asbestos structures observed and the total amount of sample analyzed.
This document summarizes a Monte Carlo based simulation approach for characterizing
the uncertainty around the mean of a set of asbestos air samples.

2.0 SIMULATION APPROACH

The concentration of asbestos in an air sample is computed from the analytical results of
a microscopic examination of the air filter using the following equation: o,

C=N-8§
where:

C = concentration in air (s/cc)
N = total number of asbestos structures observed during analysis
S = sensitivity (cc)”'

The value of sensitivity is given by:
S=EFA /(GO Ago-V-1000)
where:

EFA = Effective filter area (mm?)

GO = Number of grid opening evaluated

Ago = Area of one grid opening (mm®)

V = volume of air drawn through the filter (L)
1000 = Conversion factor (cc per L)



Note that sensitivity is best interpreted as 1 / the volume of air that passed through the
portion of the filter examined by the microscopist.

The number of structures observed in any given analysis of a sample is a random variable
described by the Poisson distribution: |

N = Poisson(A/S)
where:

A = True concentration (s/cc)
S = Sensitivity (cc)'

The best estimate of X is equal to Nopserved'S, 50 that the uncertainty distribution around
any observed N is given by:

N -~ POiSSOn(Nobserved)
Thus, given a set of “i” samples, each with a measured value for N; and S;, the
uncertainty distribution around the mean of the samples is simulated as follows:

Step 1: Draw a random value for N; for each sample “i”” from the Poisson distribution
for that sample: N;j = Poisson(Nobserved)i

Step2:  Compute the concentration for each sample as C; = N;-S;

Step3.  Compute the mean concentration across the set of “i”” samples

Step4:  Repeat stegs 1 to 3 many times, recording the mean value each time

Step5:  Find the 5" and 95" percentile values of the distribution of the mean values.
This represents the uncertainty bounds around the best estimate of the mean.

3.0 REFERENCES

EPA. 2002. Calculating Upper Confidence Limits for Exposure Point Concentrations at
Hazardous Waste Sites. Office of Emergency and Remedial Response. US
Environmental Protection Agency. OSWER 9285.6-10. December 2002.
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Summary of Published Measurements
of Asbestos Levels in Ambient Air

1.0 Introduction

Libby, Montana, is a community that has been impacted by past and potentially on-going
releases of asbestos into air from waste materials associated with historic mining
activities at a nearby vermiculite mine. However, it is important to understand that
asbestos is a naturally occurring material and has also been widely used in commercial
products in the past, and particles of asbestos are often detectable in air at locations that
are not associated with any specific sources. The purpose of this technical memorandum
is to summarize data from published reports on the levels of asbestos that have been
reported in air at a number of other locations across the country. These data provide a
perspective on “background” levels of asbestos in air, and may help with risk
management decision making at the site.

2.0  Strategy for Locating Information on Airborne Concentrations of Asbestos

Primary and secondary literature sources were screened for information on ambient

concentrations of airborne asbestos in outdoor air and in buildings. Documents prepared

by ATSDR (2001) and WHO (1998) were initially screened for information on airborne

concentrations of asbestos and relevant references. Relevant references identified in

these documents were subsequently reviewed for additional sources of information. R
Bibliographic searches were conducted using Medline and Toxline to identify any recent :
documents published since the reviews by ATSDR (2001) and WHO (1998). A keyword

search was conducted on the internet using Google. Ultimately, the most useful approach

for identifying relevant data was screening of the secondary sources and review articles.

No additional relevant data were identified by the Medline, Toxline, or internet searches.

Types of data intentionally excluded were occupational exposure data, data collected in

regions with “natural” sources (e.g., data for California schools near serpentine rock

outcrops), and data associated with building collapse or demolition (e.g., levels

associated with destruction of the World Trade Center).

3.0 Results

Summarization and evaluation of data on asbestos levels in air are complicated by the
large number of independent variables which may influence the data, including:

e Analysis method (PCM, TEM) and counting rules (1SO, AHERA, Yamate, etc.)
e Asbestos type (chrysotile, amphibole)

e Sample collection location (indoors, outdoors, urban, rural)

e Sample collection method (stationary sampler, personal sampler)

e Sample preparation (direct, indirect)
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For the purposes of this summary, data have been characterized based on analytical
method and sampling location. The units reported are those used in the cited reference.
With the exception of the data reviewed by ATSDR (2001), which appear to include
concentrations obtained by various analytical methodologies and are expressed in units of
PCM fibers, the data reported were generally obtained using transmission electron
microscopy and a direct transfer method for analysis.

Data from NRC (1984) (as cited in ATSDR 2001) indicate that ambient outdoor air
remote from any special sources generally contains 3x10°® to 3x10® PCM f/mL, whereas
the median concentration in U.S. cities is 7.5x10° PCM f/mL. The Health Effects
Institute-Asbestos Research (1991) reports that the average concentration of asbestos in
rural air is 1x10” PCM fibers/mL (see additional data from the HEI-AR review below).
Most ambient air concentrations in urban areas range from 3x10 to 3x10™ PCM f/mL,
but may range up to 3x10° PCM f/mL near local sources (Corn, 1994; EPA, 1991; IARC,
1977; Nicholson and Pundsack, 1973; Selikoff et al., 1973). Two additional
investigations reported in WHO (1998) and cited in ATSDR (2001) indicate that levels of
asbestos in outdoor air in the U.S. range from not detected to 8x10” PCM f/mL, with
mean and median levels of 5x10”° PCM f/mL and 3x10™ PCM f/mL, respectively.
ATSDR (2001) did not provide information on the geographical distribution of the
sampling programs associated with these estimates or the analytical methodology
employed.

Chesson et al. (1990) reported the results of a study in which the U.S. Environmental
Protection Agency (U.S. EPA) sampled air inside and outside 49 government-owned
buildings for asbestos. The results of this study are also reported in U.S. EPA (1988),
Crump and Farrar (1989), and Spengler et al. (1989). The geographical distribution of
the buildings included two cities on the east coast, one midwestern city, one western city,
and a west coast region consisting of two cities. Three types of buildings were defined:
1) buildings without asbestos containing material (Category 1); 2) buildings with all or
most asbestos-containing material in good condition (Category 2); and 3) buildings with
at least one area of significantly damaged asbestos-containing material (Category 3). Air
samples were collected at seven locations inside each building (two samples per location)
and at one location outside of each building. Within the buildings, approximately 50% of
the air samples were collected near the most damaged asbestos-containing material, while
the remaining samples were collected from public areas. Air samples were analyzed by
transmission electron microscopy (TEM) using a direct transfer preparation technique.
All asbestos structures, including fibers, bundles and clusters, and asbestos-containing
matrices, were included in total structure counts. A comprehensive quality assurance
plan covered all aspects of the study.

The results of this study are summarized in Table 1. Data were obtained from a total of
387 air samples. No asbestos structures were detected in 83% of the samples. The mean
concentration of asbestos in outdoor air was 0.00039 £ 0.00096 s/cc. The median
concentration in outdoor air was <0.00001 s/cc. Pairwise statistical comparisons showed
that the concentration of asbestos in indoor air did not differ significantly from the
concentration in outdoor air.



Table 1 Airborne Asbestos Levels Reported by Chesson et al. (1990)”
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. Buildings (s/cc)
Statistic Outd(/)or Alr Category 1 Category 2 Category 3
(s/cc) (No Asbestos) {Good Condition) {Damaged)
Sample size 48 sites 6 buildings 6 buildings 37 buildings
Median <0.00001 0.00010 0.00040 0.00058
Mean 0.00039 0.00099° 0.00059 0.00073
Standard Dev. 0.00096 0.00198 0.00052 0.00072

?Statistics were calculated using the average concentration within each building (indoor samples) or the
concentration outside each building (outdoor samples) as the basic data.

® This mean was heavily influenced by one sample that gave an unusually high estimate of airborne
asbestos concentration. If the sample is excluded as an outlier, the mean is 0.00020 s/cc.

In a brief correspondence, Crump (1990) reported average indoor concentrations of
airborne asbestos fibers in 71 schools, 34 Minnesota universities, and 72 Maryland public
buildings involved in litigation regarding the presence of asbestos-containing materials
(Table 2). No data for outdoor air were included. Data were reported for fibers > 5 um
(method of analysis not reported). In addition, Crump (1990) reported indoor
concentration data for fibers >5pm in Government Services Administration (GSA)
buildings surveyed by the U.S. EPA.

Table 2 Average Indoor Concentrations of Airborne Asbestos Fibers > 5 pm
(Crump, 1990)

Sites No. of Buildings Neo. of Samples Structures/cm’ Q.;
GSA Buildings — No ACM 6 42 0.0 s
GSA Buildings — Undamaged ACM 6 42 0.00007
GSA Buildings — Damaged ACM 37 256 0.00008
Schools 71 328 0.00024
Minnesota Universities 34 170 0.00003
Maryland Public Buildings 72 91 0.00009

Abbreviations: ACM, asbestos-containing materials

The Health Effects Institute — Asbestos Research (HEI-AR, 1991) reviewed and
synthesized information on airborne asbestos concentrations in public and commercial
buildings and outdoor air. Information sources included peer-reviewed publications and
unpublished reports. The data included here are taken from the executive summary of the
document. The average concentration of asbestos fibers > Sum in outdoor air in rural
areas (except near asbestos-containing rock outcrops) was reported to be on the order of
0.00001 f/mL, with average levels in urban areas being up to approximately 10-fold
higher. These averages are based on direct measurement methods using TEM. The
report noted that airborne concentrations above 0.000] g/mL have been reported as a
result of local sources, including proximity to areas of frequent vehicle braking or
activities involving the demolition or application of asbestos products.

HEI-AR (1991) also reported airborne concentrations of asbestos inside schools,
residences, and public and commercial buildings. Data were reported as means for all
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samples pooled and for samples stratified by building type and litigation status. Indoor
levels of airborne asbestos were measured in 1377 air samples collected from 198
buildings containing asbestos-containing materials, but not involved in litigation, and in
1260 samples collected for litigation purposes from 231 buildings. For buildings not
involved in litigation, the mean concentration for pooled samples is 0.00027 f/mL, with
90" and 95" percentile values of 0.0007 and 0.0014 f/mL, respectively. Table 3
summarizes mean concentrations of asbestos fibers > Sum by building category and
litigation status. Some samples were collected in areas with higher levels of asbestos as a
result of custodial or maintenance activities. Because the means were sensitive to these
higher concentrations, subsets of data excluding the highest measured concentration were
also analyzed (“Selected Data”, Table 3).

Table 3 Summary of Airborne Asbestos Concentrations by Building Type and
Litigation Status (HEI-AR, 1991)°

o Non-Litigation Litigation
Building Category All Data Selected Data All Data
Schools/Colleges 0.00051 0.00038 0.00011
Residences 0.00019 -- < Limit of Detection
Public/Commercial 0.00020 0.00008 0.00006
All Buildings 0.00027 - -

2 As reported in the Executive Summary

Lee et al. (1992) reported the concentration of airborne asbestos inside and outside of
buildings that were the subject of litigation related to suits alleging that the general
building occupants were exposed to a potential health hazard as a result of exposure to
asbestos-containing materials. A subset of these data (for airborne concentrations in 71
schools) were published by Com et al. (1991). The analytical procedures used were
reported in detail. Typically, one outdoor and five indoor samples were analyzed for
each building. Samples were analyzed by TEM. Structures with an aspect ratio of greater
than 3 to 1 length to width were identified morphologically. Bundles, clusters, and
matrices were classified according to the U.S. EPA level 1] protocol (Yamate et al.,
1984). The number, length, width, aspect ratio, and type were recorded for all particles
having a length:width ratio greater than 3:1. Particles meeting this definition were
classified as chrysotile, amphibole, or nonasbestos using definitions developed by
Yamate et al. (1984). According to the authors, all amphiboles were reported as asbestos,
although (in general) the amphiboles observed were not asbestiform. The following
concentrations were calculated for each individual sample: the total structures per unit air
volume (s/mL), the number of fibers > Spum (f/mL), the number of fibers > Spm with a
width of at least 0.25 um (i.e., the fraction of “optically equivalent” structures that would
be identified by phase contrast microscopy), and the number of fibers having length >
0.5um and at least five times the width (i.e., AHERA fibers, s/mL). Samples with no
asbestos fibers counted were treated as 0 s/mL for statistical analyses. Air samples
collected within each building were averaged prior to calculation of summary averages
and percentiles. Averages and percentiles for outdoor and personal air are based on
individual data rather than building averages.
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A total of 2892 air samples from 315 public, commercial, residential, school, and
university buildings were analyzed by TEM. This total included 1693 indoor samples,
759 outdoor samples, 106 personal samples and 334 blanks. The data from schools
includes measurements reported for 71 schools also reported by Corn et al. (1991, 1994)
and the data for universities includes measurements reported in the brief correspondence
by Crump et al. (1990; see above). No asbestos was detected in 75% of the outdoor
samples and 48% of the indoor samples. Summary statistics for outdoor air are shown in
Table 4. The average concentration of asbestos structures for all outdoor air samples was
0.00188 s/mL; the average concentration for asbestos fibers > Sum for all outdoor air
samples was 0.00005 f/mL. The corresponding mean concentrations were 0.02485 s/mL
and 0.00013 f/mL for all indoor air samples and 0.00866 s/mL and 0.00012 {f/mL for
personal samples (Table 5). There were significant differences in the concentration of
total asbestos structures among all building types and between indoor and outdoor air.
For fibers > Spm, there was no significant difference in indoor concentrations among
buildings or between indoor and outdoor concentrations for commercial, public, or
university buildings; however, the level of fibers > Sum in schools was significantly
higher indoors than outdoors.

Table 4 Summary Statistics for Asbestos in Outdoor Air (Lee et al., 1992)

Total Asbestos Fibers .
Statistic® Structures > Spm f:::ﬁ;‘ Oé::ial
(s/mL) (f/mL)
Mean + 0.00188 £ 0.00005 + 0.00134 = 0.00002
Standard Dev. 0.00854 0.00040 0.0060 +0.00026
Median 0.00000 0.00000 0.00000 0.00000
90™ Percentile 0.00437 0.00000 0.00000 0.00000

"n=759 samples

Table 5 Comparison of Airborne Asbestos Concentrations in Indoor, Outdoor and
Personal Air (Lee et al. (1992)

Asbestos Fibers >
Sample Type No. of Samples Totai:/;n;;tu res Spm A(S:'E)A
(f/mL)
Indoor 1693 0.02485 0.00013 0.01193
Outdoor 759 0.00188 0.00005 0.00134
Personal 106 0.00866 0.00012 0.00465

4.0  Summary

Figure 1 summarizes the data presented above, stratified by analysis method and
sampling location. As seen, ambient levels of asbestos range widely, regardless of
analytical method and sampling location. This variability is not unexpected, since
concentration levels in air depend not only on the concentration of asbestos in source
materials, but also on the nature and intensity of forces that act on the fibers to cause
them to become suspended in air.

laats
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In outdoor air in rural and remote areas, reported levels range from 108 t0 10° PCM
fibers/mL. Ambient levels in outdoor air in urban areas are generally somewhat higher,
mainly ranging from 10 to 10 PCM fiber/mL. Estimates for outdoor and indoor air
based on total TEM structures then to be mainly in the 10 to 1072 fibers/mL range, while
concentrations of fibers longer than 5 um (these are the particles suspected to be of
greatest health concern) tend to fall mainly in the 10° to 107 fibers/mL range.
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FIGURE 1. SUMMARY OF ASBESTOS DATA IN AMBIENT AIR
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